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M EASUREMENT of the excretion of pepsino- 
gen in the urine (uropepsin ) has been recom- 
mended as a quantitative test for gastric secretory 
function by a number of investigators.’"’ It has been 
applied clinically to the study of peptic ulcer, per- 
nicious anemia and gastric cancer and has p 
considerable value in measuring the gastric response 
to ACTH stimulation and conditions of stress.° The 
purpose of this presentation is to evaluate the clini- 
cal use of uropepsin excretion in a variety of gastro- 
intestinal and endocrine diseases, as well as in the 
postoperative stomach in which gastric aspiration pre- 
sents technical difficulties. 

The uropepsin excretion in the urine reflects the 
peptic activity of the stomach. It is derived from the 
secretion of pepsinogen directly into the blood stream 
by the peptic cells. Pepsinogen is then transported 
to the kidneys and is excreted in the urine as uropep- 
sin. Uropepsin measures the pepsinogen production 
of the stomach as evidenced by the disappearance of 
the enzyme from the urine after total gastrectomy.’*** 
Previous studies indicate that it is an accurate reflec- 
tion of gastric pepsin secretion and represents a con- 
stant fraction of the total pepsinogen production by 
the peptic chief cells, approximating 1 per cent.’ 

Studies previously reported from this laboratory 
have indicated that the administration of ACTH and 
cortisone over a period of days or weeks induces a sig- 
nificant increase in the basal and nocturnal gastric 
secretion of acid and pepsin, with a similar, concomi- 
tant increase in uropepsin excretion to levels common- 
ly observed in patients with active peptic ulcer.®* 
This has been confirmed by a number of investi- 
gators.5*1¢-19 The development of epigastric pain, 
acute or chronic duodenal ulcer de novo or the reac- 
tivation of quiescent ulcer disease, with subsequent 
_ hemorrhage or perforation, after the administration of 
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these hormones, is invariably accompanied by a con- 
siderable increase in uropepsin excretion. It has been 
postulated, therefore, that the stomach acts under 
adrenal control through a hypoth y- 
adrenal-gastric pathway. t020 To clarify this relation 
further the uropepsin excretion was determined in 
patients with adrenal and pituitary insufficiency, be- 
fore and after hormone replacement therapy, and in 
patients with adrenal and pituitary hyperactivity. 
METHOD 

The uropepsin excretion was determined in the 
following groups: 120 normal subjects and patients 
without demonstrable gastrointestinal disease; 193 pa- 
tients with active and inactive duodenal ulcer; 68 pa- 
tients with gastric ulcer; 53 patients with gastric 
cancer; 26 patients who had undergone subtotal gas- 
tric resection; 10 patients after total gastrectomy; 26 
patients after vagectomy; and 70 patients with per- 
nicious anemia. The response to hormone stimula- 
tion was measured in 80 subjects, and the uropepsin 
excretion was evaluated in the following endocrine 
states: Addison’s disease, hypopituitarism, Cushing’s 
disease, adrenogenital syndrome, myxedema and hy- 
perthyroidism. In all cases three or more twenty- 
four-hour specimens, collected under controlled con- 
ditions, were analyzed to establish the mean output 
in a given case. 


The twenty-four-hour urinary excretion of uro- 
pepsin was determined by our modification of the 
methods described by Bucher’ and Anson and 
Mirsky”? as reported previously. 

Twenty-four-hour urine specimens are collected 
in bottles containing 1 cc. of 25 per cent sulfuric 
acid and are refrigerated, after measuring the total 
volume. The optimum pH of the urine during the 
collecting and storage periods is 3.0 to 7.0. (Frac- 
tional determinations over a twelve-hour period or 
less may be performed provided the exact duration 
of collection is known. ) 

This of aliquot cf wine wei’ déter- 
mined by means of a Beckman glass electrode pH 
meter. The urine aliquot was then acidified, one 
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and fifteen-hundredths normal solution of hydro- 
chloric acid being used, until the final pH was 1.5 
(if more than 5 cc. of solution was required, the 
sample was discarded and another 20-cc. aliquot 
taken and acidified with three and five-tenths nor- 
mal solution). The acidified aliquot was then made 
up to a volume of 25 cc. with distilled or demineral- 
ized water; 1 cc. of this acidified urine was incu- 
bated with 5 cc. of 2.5 per cent denatured acidified 
hemoglobin substrate at 37°C. for thirty minutes. 
(The substrate* is acidified on the day of the analy- 
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was then treated and analyzed exactly as described . 
above. 
The difference in the colorimeter readings be- 
tween the incubated and unincubated specimens 
indicated the degree of production of tyrosine-like 
substances resulting from proteolysis. Peptic units 
were then calculated with the aid of a standard 

curve. 

The standard tyrosine curve relating the colori- 
meter readings to known amounts of tyrosine in 5 
cc. of filtrate must be constructed. To do this 
solutions of gradually. increasing concentrations of 
tyrosine dissolved in two-tenths normal hydro- 
chloric acid are made up—(that is, 0.016, 0.032 


ExcrETION 
units/24 hr. 
27000 + T T T 
18000; 
8000. 
6000; ee ry MEAN-€000- 
MEAN-2300- 


Norma. 193 Parmnts 68 Parunts 53 Patients 
Uncer 
Ficure 1. Comparison of Uropepsin Excretion in Normal 
Subjects and Patients with Peptic Ulcer and Gastric Car- 
cinoma. 


Gastric 
CANCER 


sis by the addition of enough three-tenths normal — 


hydrochloric acid to make a final pH of 1.5.) Ten 
cubic centimeters of trichloracetic acid was added 
to stop the reaction. The specimen was then fil- 
tered, and the concentration of tyrosine-like sub- 
stances in 5 cc. of the filtrate was determined by the 
Folin-Ciocalteu procedure,” with the aid of a 
photoelectric colorimeter, using a green filter with 
a spectral range of 500-570 millimicrons. 

To correct for chromogenic substances present in 
the urine and substrate, before proteolysis, 1 cc. of 
the acidified diluted urine and 5 cc. of hemoglobin 
substrate were added directly to the trichloracetic 
acid, and filtration was carried out. The filtrate 


“The substrate powder may be obtained commercially from the Wilson 
or Armour Company. 


and so forth to 0.64 mg. per cubic centimeter) ; 1 
cc. of each of these solutions is then incubated with 
5 cc. of 2.5 per cent acidified hemoglobin substrate 
at 37°C. for thirty minutes, an unincubated mixture 
of 1 cc. of two-tenths normal hydrochloric acid and 
5 cc. of 2.5 per cent hemoglobin being used as a 
blank. Thereafter, the procedure outlined above 
for uropepsin is followed. The difference in 
colorimeter readings obtained by subtraction of the 
reading of the 5 cc. of filtrate of the unincubated 
control specimen from the reading for the incu- 
bated specimen therefore represents the color value 
of known concentrations of tyrosine minus any color 

' derived from the acidified hemoglobin substrate. 
When these differences are plotted on a graph 
against the known concentrations of tyrosine per 5 
cc. of filtrate, a straight line relating colorimeter 
differences to tyrosine concentrations is obtained. 
By means of this standard curve, any colorimeter 
difference obtained for unknown urine plus hemo- 
globin substrate can be directly converted to milli- 
grams of tyrosine per 5 cc, of filtrate. 

The unit of activity of uropepsin was defined in 
this study as that amount which, during thirty min- 
utes of incubation at 37°C. in the standard assay, 
released 0.04 mg. of tyrosine-like substances. Re- 
sults were expressed as units per cubic centimeter of 
undiluted urine or units excreted in twenty-four 


hours. To convert milligrams of tyrosine to peptic 


units, therefore, the amount of tryosine released”: 
was simply divided by 0.04 mg. This value, repre- 
senting the concentration per cubic centimeter, was 
then multiplied by the total volume of urine ex- 
creted in twenty-four hours, giving the number of 
units excreted in a twenty-four-hour period. 


RESULTS 
Normal Uropepsin Excretion 


The uropepsin excretion of 120 normal subjects and 
patients without demonstrable gastrointestinal disease, 
ing in age from fifteen to eighty-three years, 
ranged from 1200 to 3800 units, with a mean output 
of 2300 units in twenty-four hours and a standard 
deviation of +700 units (Fig. 1). In only 12 per 
cent of cases was the uropepsin excretion less than 
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1500 units, and it exceeded 3500 units in only 5 per 
cent of subjects, attaining a maximum of 3800 units 
(Table 1). In no case did the uropepsin excretion 
fall below 1000 units or exceed 4000 units. There did 
not appear to be any significant difference between 
men and women, nor did age alter the uropepsin 
levels, except in persons over seventy years. The 
mean excretion of 15 patients from seventy to eighty- 
three years of age approximated 1779 units. 

The uropepsin excretion appeared constant for 
each subject in spite of wide variations in urine vol- 
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This was significantly lower than the mean of the pa- 
tients with active ulcer crater (Table 2). 

The complications of peptic: ulcer do not appear 
to alter uropepsin excretion. In the presence of 
bleeding the mean output was 8812 units in 57 
patients, which is not significantly higher than that 
for uncomplicated duodenal ulcer. Similarly, duo- 
denal obstruction, marginal ulcer or perforation did 
not produce an appreciable increase in excretion over 
that in the patients with uncomplicated active duo- 
denai ulcer. Ten patients with combined duodenal 


Taare 1. Uropepsin Excretion in Normal Subjects and Patients with Gastric Disease. 
Type or No. or Mean Uropepsin Uropepsin Excretion 
Susjecr PATIENTS 
0-1000 1000-1500 1500-2000 2000-3000 3000-3500 3500-4000  4000-30,000 
UNITS PER UNITS PER UNITS PER UNITS PER UNITS PER UNITS PER _—sUNITS PER 
24 HR. 24 HR 24 HR. 24 HR. 24 HR. 24 He. 24 HR. 
units/24 hr. % Jo % % % % % 
Normal persons 120 2300 0 12.0 22.0 46.0 15.0 5.0 0 
Patients with 193 8487 0 0 0 0 5.0 95.0 
duodenal ulcer 
Patients with 68 6000 1.5 3.0 6.0 12.0 10.0 1.5 66.0 
gastric ulcer 
Patients with 53 980 57.0 4.0 8.0 11.0 4.0 2.0 14.0 
gastric cancer 
Patients with 70 13 100.0 0 0 0 0 0 
pernicious 


ume, and remained relatively constant during various 
periods throughout the day. Daily fluctuations in 
dietary intake did not alter the uropepsin level sig- 
nificantly. 


Duodenal Ulcer 


The mean output of 193 patients with active and 
inactive duodenal ulcer was 8487 units, with a range 
of 3500 to 26,000 units and a standard deviation of 
+4004 (Fig. 1). 
control group, in which the uropepsin did not exceed 
4000 units, 95 per cent of the patients with duodenal 
ulcer excreted more than 4000 units, and in no case 
did the level fall below 3500 units (Table 1). The 
uropepsin excretion of men and women over forty 
was essentially the same, although in the group under 
forty the uropepsin level appeared somewhat lower 
in women. The ratio of men to women for the entire 
group with duodenal ulcer was 4.3:1. 

The mean excretion of 84 patients with ulcer 
craters was 8762 units, compared to 7613 units in 42 
patients without demonstrable craters but with active 
ulcer symptoms, The uropepsin output did not return 
to normal with disappearance of the ulcer crater and 
clinical remission. During the course of healing in 
some patients the excretion appeared to remain un- 
changed, after healing had been demonstrated by 
x-ray examination and clinical disappearance of ulcer 
symptoms. In the group of patients with a deformity 
of the duodenal bulb, but without evidence of activity, 
the uropepsin level remained elevated (6676 units). 


In sharp contrast to the normal © 


and gastric ulcer did not demonstrate a statistically 
significant increase over patients with duodenal ulcer 
alone (Table 2). 

Gastric Ulcer 


The twenty-four-hour uropepsin excretion was de- 
termined in 68 patients with gastric ulcer. The diag- 


TABLE 2. Uropepsin Excretion in Duodenal Ulcer. 


units/24 hr. 
Active ulcer with crater 84 8762 
Deformed cap (active symp- 42 7613 
toms, with no crater) 
Deformed cap (no symptoms 19 6676 
& no crater) 
Bleeding duodenal ulcer 57 8812 
Obstructed duodenal ulcer 17 8672 
Perforation 7 8825 
Marginal ulcer 7 10,126 
Duodenal & gastric ulcer 10 11,066 


nosis was established by surgical resection and gastro- 
scopic examination, or by the complete healing and 
disappearance of the ulcer on x-ray or gastroscopic 
examination or both. The age distribution was between 
twenty-one and eighty years. There were 25 women 
and 43 men. The mean uropepsin excretion for the 
group was 6000 units — a level significantly lower 
than that for the patients with duodenal ulcer but 


| 


definitely higher than normal (Fig. 1). The uropep- 
sin excretion exceeded 4000 units in 66 per cent of the 
patients with gastric ulcer, in sharp contrast to the 
control group. Uropepsin output fell below 1500 
units in only 4.5 per cent, and levels of 1000 or less 
were exceedingly rare in the patients in this group — 
1.5 per cent (Table 1). There was no appreciable 
difference on the basis of age or sex. 


Uropersin 
ExcreTION 


units/2¢ 
19000 + 


4000 4 


2000 + 


L ADDISON'S 


BENIGN 
DUODENAL GASTRIC 


Fioure 2. Comparison of Mean Uropepsin Excretion in 
Normal Subjects and Patients with Gastric Disease, Perni- 
cious Anemia, and Adrenal Insufficiency. 


Gastric ulcers located in the lower third of the 
stomach appeared to be associated with a definitely 
higher uropepsin level, with a mean of 8022 units. 
This was in contrast to the mean of 4480 units ob- 
served in the group with ulceration localized to the 
upper two thirds of the stomach. There did not ap- 
pear to be a significant difference in gastric acid secre- 
tion in these two groups, however. There was no 
relation between uropepsin excretion and the size of 
the ulcer. 


Gastric Cancer 


Fifty-three patients with gastric cancer were sim- 
ilarly studied. The diagnosis was established by 
surgical resection or post-mortem examination. The 
age varied from thirty-six to seventy-eight years. 
There were 15 women and 38 men. The mean uro- 
pepsin excretion in this group was 980 units, com- 
pared with 6000 units for the patients with gastric 
ulcer (Fig. 2). In the cancer group 61 per cent ex- 
creted less than 1500 units, in contrast to 4.5 per cent 
of the patients with gastric ulcer. At the other end 
of the scale, a uropepsin excretion of 4000 units or 
more was noted in only 14 per cent of the patients 
with cancer, in contrast to 66 per cent of those with 
benign gastric ulcer (Table 1). 

No single determining factor was observed in the 
61 per cent of patients with gastric cancer excreting 
1500 units of uropepsin or less, so far as the location 
of the lesion, duration of the disease or age or sex of 
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the patient was concerned. Patients with diffuse and_ 
extensive involvement, which was observed in 4 cases. 
of linitis plastica, excreted no uropepsin. In 31 pa- 
tients with gastric cancer in whom gastric analysis was 
performed, 74 per cent showed histamine anacidity. 


Relation of Uropepsin Excretion to Gastric Acidity 


Although uropepsin excretion roughly parallels the 
gastric secretion of acid, there does not appear to be 
a quantitative relation between the level of gastric 
acidity, the acid response to histamine or insulin, and 
the uropepsin output.”* Persons with high gastric 
acidity ordinarily have a high level of uropepsin. On 
the other hand patients with pernicious anemia and 
histamine anacidity may demonstrate absent or very 
low uropepsin excretion, in the range of 0 to 500 
units. Excluding the pernicious-anemia group, how- 
ever, patients with histamine anacidity may excrete 
normal levels of uropepsin. This lack of correlation 
is further demonstrated by patients with low gastric 
acidity, as in those with gastric ulcer; such patients 
with no free acid in the fasting gastric secretion who 
demonstrate a low free acid response to histamine 
stimulation may excrete normal or elevated amounts 
of uropepsin and secrete normal or increased amounts 


of gastric juice pepsin. 
Pernicious Anemia 


One hundred uropepsin analyses were carried out 
in a group of 70 patients with proved pernicious 
anemia, Uropepsin was absent from the urine in 65 
of the 70 cases, and in the other 5 the levels were well 
below the lowest values observed in normal subjects. 
The mean was 13 units (Fig. 2 and Table 1). 

Serial daily determinations were performed on a 
number of these persons, and the constancy of the 
pattern of uropepsin excretion for a given subject was 
noted. There was no significant correlation between 
the level of uropepsin and the duration of therapy, 
which covered periods of two to twenty-three years. 
No apparent relation was found between the uropep- 
sin titer and the degree of anemia or the presence of 


‘neurologic signs of combined-system disease. The * 


uropepsin output was unaltered in pernicious anemia 
in which gastric polyps or gastric carcinoma de- 
veloped. . An atrophic gastric mucosa was observed 
gastroscopically in all cases in which the uropepsin 
was found to be absent from the urine in this group. 


Bleeding from the Upper Gastrointestinal Tract 


The uropepsin determination may serve as a useful 
adjunct in the differential diagnosis of massive hem- 
orrhage from the upper gastrointestinal tract, when 
gastric analysis is not feasible. When the origin of 
the bleeding is in doubt determination of the uro- 
pepsin output may be helpful in establishing whether 
the bleeding is due to peptic ulceration or ruptured 
esophageal varices. 
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In a small group of 5 patients, who were admitted 
to the hospital with known bleeding from varices, the 
uropepsin output in each case was well below the 
lower limit found in a large series of cases in which 
the bleeding originated in a duodenal ulcer. The 
average uropepsin excretion in the group bleeding 
from varices was 1007 units, with a range from 69 to 
2125 units. This is compared to a group of 57 cases 
of massive hemorrhage from duodenal ulcer, in 
which the mean excretion was 8812 units (Table 3). 

Patients with a severe grade of portal cirrhosis in 
the terminal phase, with or without esophageal 
varices, persistently demonstrated low uropepsin ex- 
cretion. In a group of 13 such cases the average ex- 
cretion was 945 units. 


Subtotal Gastric Resection 


Subtotal ‘gastric resection results in a definite 
diminution in uropepsin excretion, depending on the 
amount of stomach tissue resected. The mean uro- 
pepsin excretion in 26 patients who had undergone 
subtotal resection was in the normal range (2795 
units). The preoperative level in 10 of these patients 
was 7010 units, well within the range for patients 
with duodenal ulcer. Postoperatively, the uropepsin 
output fell to a mean of 2792 units four to twelve days 
after resection (Table 4). It can be stated that, in 
general, the postoperative level of uropepsin excretion 
Taste 3. Comparison of Uropepsin Excretion in Hemor- 

thage from Ulcer and Esophageal Varices. 


Duacnosis No. or Magan Excaerion Ranog 
PATIENTS 
units/2¢ hr units/24 hr. 
Bleeding duodenal ulcer 57 8812 3537 - 19,000 
Bleeding esophageal 5 1007 69 - 2125 
with 8 890 0 - 1672 


is directly proportional to the amount of pepsin- 


Total Gastrectomy 


Uropepsin disappeared from the urine after total 
gastrectomy in 10 patients. In 1 case followed before 
and ‘after operation the excretion fell from 
section. 


Ulcer 
Five patients in whom marginal ulcer d 

after subtotal resection and 2 additional patients with 

marginal ulcer after both subtotal resection and 

vagotomy were studied with uropepsin determina- 

tions. In these 7 patients the mean uropepsin level 

was 10,126 units (Table 2). This is significantly 


higher than the uropepsin level seen after uncompli- 
cated subtotal resection and is in the range for active 
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duodenal ulcer. This suggests that in these patients 
with marginal ulcer hypersecretion by the residual 
peptic cells occurs. 

Vagotomy 


Vagal section performed for the treatment of peptic 
ulcer was not associated with a return of the uro- 


Tanz 4. Effect of Gastric Surgery on Uropepsin Excretion. 


PATIENT EXxcreETION Excretion INTERVAL 
BEFORE OPERATION AFTER OPERATION 
units/24 hr. units/24 hr. days 
Subtotal resection 
M.U. 8081 2600 6 
C.R. 5681 2226 4 
H.A. 8998 2484 6 
S.M. 4758 490 5 
L.I. 2747 1000 12 
K.E. 6434 5206 7 
T.Y. 2870 1569 7 
G.O. 9320 2838 12 
K.Y. 13981 2303 7 
S.H. 7234 3900 6 
Mean 7010 2792 
Vagotomy: 
C.A. 5400 4660 13 
D.M. 1400 8 
K.E. 6030 5344 15 
L.A. 6862 5560 7 
Mean 4923 4196 


pepsin level to normal. The mean uropepsin in 26 
patients whose vagi had been severed successfully, as 

by insulin tests, was 4035 units. This figure is 
well above the normal level, and approximates that 
seen in peptic ulcer. 

Uropepsin determinations were carried out in 4 
vagotomized patients before and after operation. In 
each case the postoperative figure was practically as 
high as the preoperative — a preoperative mean of 
4923 and a postoperative mean of 4196 units (Table 
4). 


Effect of Adrenal Steroids on Uropepsin Excretion 

The increase in uropepsin excretion during ACTH 
or cortisone administration approximated 150 to 200 
per cent in 80 patients (Table 5) and was accom- 


panied by a similar increase in acid and pepsin. Re- 


moval of the gastric antrum or vagotomy did not 
alter the gastric or uropepsin to hormonal 
stimulation (Table 6). Peak response to ACTH or cor- 
tisone expressed as percentage increase in uropepsin 
rise is presented in Table 5. It will be noted that 
vagotomized patients or patients with subtotal gas- 
trectomy did not behave differently from the control 
group receiving ACTH or cortisone. 


Uropepsin Excretion as a Measure of Adrenocortical 
Activity 


The uropepsin response to adrenal stimulation with 
ACTH or to the administration of the adrenal gluco- 
corticoids closely paralleled the increase in 17-hy- 
droxycorticoid and 17-ketosteroid excretion. This was 


Taste 5. Comparison of the Gastric Response to ACTH 
Administration in N Subjects and Patients after Va- 


gotomy. 
OF INCREASE INCREASE INCREASE 
Sunjecr IN IN In 
— Urorzrsin HyprocH.oric 
IN Acip 

% % % 

Nermal persons 186 161 241 

Patients after vagotomy 160 198 205 


observed in 8 patients receiving ACTH for two to 
ten days in a daily dosage schedule of either 20 units 
of ACTH intravenously or 40 to 60 units of ACTH 
Gel intramuscularly and, similarly, in 8 patients re- 
ceiving daily doses of either cortisone, 300 to 500 mg., 
Compound F, 500 mg., or Compound B, 50 mg. for 
periods ranging from one to five days. The peak re- 
sponse in uropepsin excretion very closely paralleled 
the peak increase in 17-hydroxycorticoid and keto- 
steroid excretion in both groups (Table 7). 


Uropepsin Output in Adrenal and Pituitary Disease 


Further evidence that the uropepsin output reflects 
adrenal activity was presented by patients with pitui- 


Tasie 6. Stress Factors in Uropepsin Excretion. 


or Casz . OF 
units/24 hr. 
Chronic 

Active duodenal and gastric ulcer 215 6,775 
Vv. : 

conditions 25 
Resection of gastric antrum: 

ACTH or stress 12 26,000* 
Vv subtotal resection 

Marginal ulcer 9,045 


*Denotes maximum response. 


tary and adrenocortical disease (Table 8). There 
was a marked diminution in excretion in patients with 
panhypopituitarism and Addison’s disease and a defi- 
nite increase in uropepsin excretion in patients with 
Cushing’s disease, accompanied by parallel alterations 
in corticoid and ketosteroid excretion. 

The mean of 12 patients with Addison’s disease, 
not receiving glucocorticoid re t therapy, was 
529 units as com with the normal mean of 2300 
units (Fig. 2). A similar reduction in steroid ex- 
cretion was noted. A striking fall in output was also 
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observed in 5 patients with panhypopituitarism, who 
excreted a mean of 505 units, accompanied by a pro-_ 
portionate fall in the steroid excretion. 

With replacement glucocorticoid therapy the uro- 
pepsin excretion of patients with Addison’s disease 
returned to normal levels or above, depending on the 
replacement dosage. Patients with panhypopitui- 
tarism receiving ACTH replacement therapy demon- 
strated a return to normal levels of 3701 units from 
pretreatment levels of 505 units (Table 8). 

In contradistinction to the hypoactive adrenal and 
pituitary states, in which the uropepsin excretion was 
markedly decreased, 11 patients with adrenal or pitui- 
tary hyperactivity (Cushing’s disease) demonstrated 
significantly elevated uropepsin excretions varying 
TasBLe 7. Comparison of Uropepsin and 1 


coid Excretion during the Administration of Corti- 
sone, Compound F and Compound B. 


Davo No. or Unorersin Peax 17- 
Patients RESPONSE H 
REsPronse 
INCREASE INCREASE 
% % 
212 259 
ACTH 8 312 285 


from 3300 to 26,000 units, with a mean of 7023 units, 
a rise of 200 per cent above the normal. The excretion 
of the urinary 17-hydroxycorticoids in this group 
averaged 23.5 mg. per twenty-four hours, representing 
a similar increase (Table 8). 

Evidence that only the adrenal glucocorticoids in- 
fluence the uropepsin excretion is presented by 5 fe- 
male patients with adrenogenital syndrome, in whom 
the uropepsin output was in the normal range, with 
a mean of 2512 units. The 17-ketosteroid excretion 
was definitely elevated to a mean of 20.8 mg. per 


Taste 8. Uropepsin Excretion in Endocrine Disease. 


D1acnosis No. or Mean’ 17-Kroste- 17-Hypaoxy- 
PATIENTS CORTICOID 
Excretion EXCRETION 
units/24 hr. mg./24hr. mg./24 hr. 
Normal 120 2300 10.0-15.0 5.0-6.0 
Addison’s disease 
12 529 3.8 1.0 
ment therapy 11 3412 $.0 
505 3.7 1.5 
therapy 3701 
Cushing’s disease ll 7023 16.4 23.5 
Adrenogenital syndrome 5 2512 20.8 5.0 
treated 
Hyperthyroidism 9 4420 


twenty-four hours, reflecting the increase in adrenal 
androgens (Table 8). 

Thyroid deficiency definitely diminishes uropepsin 
excretion. In 6 patients with proved myxedema the 


| 
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mean output was 365 units before thyroid therapy. 
After treatment for three months with 60 mg. of thy- 
roid daily, 1 of these patients demonstrated a rise in 
uropepsin output from an initial level of 256 units to 
1020 units. Three myxedematous patients in the un- 
treated state demonstrated a normal uropepsin re- 
sponse to ACTH. In 1 case the excretion rose from 0 
to 1742 units after 40 units of ACTH Gel. The uro- 
pepsin increased from a control level of 256 units to 
3303 units in the second patient, and a third demon- 
strated a rise from 1000 units to 5980 units. Hyper- 
thyroidism per se does not significantly alter the uro- 
pepsin excretion, although a mean output for 9 
patients in the untreated thyrotoxic state was some- 
what above the upper limits of normal, 4420 units 
(Table 8). 


Effect of Stress on Uropepsin Excretion 


With acute physical stress such as that induced by 
surgery, acute myocardial infarction, burns, pain and 
fractures, uropepsin levels of 8000 to 57,000 units 
may be attained, depending on the magnitude of 
the stress. The mean maximum output for this group 
of 25 patients was 22,000 units (Table 6). 

Surgical procedures, in general, induce sufficient 
stress and adrenal activation to cause a fall in circulat- 
ing eosinophils and an increase in 17-hydroxycorti- 
coids, with a gradual return to preoperative levels in 
four or five days. The surgical vagotomy procedure it- 
self produces a large increase in uropepsin excretion, 
demonstrating that the gastric gland can respond to 
surgical stress in the absence of the vagus nerve. A 
rise from preoperative levels of 5000 units to 52,000 
units with an increase in the urinary corticoids may 
be seen on the third or fourth day after the vagot- 
omy, with a return to preoperative levels in five 
to seven days, paralleling the fall in the urinary corti- 
coids. Vagotomized patients undergoing subsequent 
surgical procedures similarly demonstrate a con- 
siderable increase in uropepsin excretion (Table 6). 

The effect of burns on uropepsin excretion is illus- 
trated by a thirty-five-year-old woman with second- 
degree burns of the arms and legs whose uropepsin 
output increased from a control level of 2492 units to 
6125 units on the second day and 14,720 units on the 
sixth day after the burn. The uropepsin returned to 
normal levels approximately three weeks after the 
acute burn. Evidence of adrenal stimulation during 
this chronic stress period was afforded by a fall in cir- 
culating eosinophils from control levels of 63 to 6 
eosinophils per cubic millimeter during the first week 
after the burns. The 17-ketosteroids increased during 
the same period to 11 mg. in twenty-four hours, re- 
turning to a level of 3 mg. approximately three weeks 
later. 

Under conditions of chronic physical stress, such 
as that produced by dehydration, pain, fever and 
radiation therapy, the increase in uropepsin excretion 
is less striking. The range in this group of 20 patients 
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was from 7000 to 18,000 units, with a mean of 10,000 
units, again exceeding the ulcer levels (Table 6). 

The mechanism by which acute and chronic 
physical and emotional stress causes an increase in 
uropepsin excretion is probably by adrenocortical 
stimulation, since a concomitant fall in the circulating 
eosinophils and an increase in the corticoids in the 
urine may be demonstrated in each case. 


Discussion 


The measurement of uropepsin excretion appears 
to be a useful adjunct to the evaluation of a number 
of gastrointestinal and endocrine diseases. A high 
level of uropepsin invariably signifies gastric hyper- 
secretion and is highly suggestive of peptic ulcer. 
Values above 4000 units were found in 95 per cent 
of all patients with duodenal ulcer, regardless of the 
activity of the disease, and were not encountered in 
the 120 normal persons. A uropepsin output of 
greater than 4000 units, however, may also be en- 
countered in gastric ulcer, ulcerating cancer, adrenal 
and pituitary hyperactivity, patients receiving ACTH 
or cortisone and patients under stress, such as that 
after surgery, burns and severe pain.° 

Abnormally low levels of uropepsin output — below 
1000 units—have been encountered only in patients 
with gastric cancer, pernicious anemia, Addison’s 
disease, myxedema and total gastrectomy. They were 
not encountered in any normal subject or in the pa- 
tients with duodenal ulcer, regardless of age, and were 
seen in only 1 of 68 patients with benign gastric ulcer. 

In the presence of an ulcerating gastric lesion, a 
uropepsin excretion of 1500 units or less indicates a 
high probability of cancer, since only 4.5 per cent 
of 68 patients with benign gastric ulcer excreted less 
than 1500 units. A urinary excretion of over 4000 
units favors, but does not prove, a benign lesion, since 
66 per cent of patients with gastric ulcer had higher 
levels, in contrast to 14 per cent with cancer. 

A low uropepsin per se would probably not be ef- 
fective as a screening test for gastric cancer, since 
only 61 per cent of patients with cancer excrete less 
than 1500 units. It may be useful, however, in con- 
junction with other screening technics for gastric 
carcinoma. 

Uropepsin excretion appears to be of clinical value 
in differentiating duodenal ulcer from esophageal 
varices in patients with massive hemorrhage from the 
gastrointestinal tract. There is a distinct difference in 
the uropepsin excretion in the two groups in that pa- 
tients with portal cirrhosis and esophageal varices ex- 
crete exceedingly low levels of uropepsin, with a mean 
of 945 units compared with 8812 units in patients 
bleeding from duodenal ulcer. In every case of 
bleeding from duodenal ulcer the uropepsin values 
were greater than 3500 units, whereas all patients with 
varices or cirrhosis of the liver demonstrated a low 
uropepsin — below 2125 units — with most levels 
below 1500 units. 
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Another clinical use of uropepsin determination is 
in evaluation of patients who have undergone sub- 
total gastric resection, in whom gastric analysis is in- 
herently difficult and often unreliable. In many 
cases the uropepsin determinations suggest actively 
secreting gastric tissue in patients presenting absent 
or low free acid on gastric aspiration. This low or 
absent gastric acidity may be attributed in part to 
intestinal reflux of biliary secretions. 

The finding of a uropepsin value higher than 4000 
units in a patient with a previous subtotal gastrectomy 
eon symptoms have recurred is highly suggestive of 

ulcer. This is particularly pertinent since 
only 1 out of 26 patients with an uncomplicated gas- 
tric resection excreted more than 4000 units; the mean 
of this group was 2795. In contrast patients with mar- 
ulcer invariably excreted over 4000, with a 
mean of 10,126 units. In general the postoperative 
level of uropepsin is a reflection of the amount of func- 
tioning gastric mucosa remaining (Tables 2 and 4). 

It is apparent from these and previous studies that 
ACTH, by activating the adrenal cortex and releasing 
adrenal glucocorticoids, increases gastric secretion of 
acid and pepsin and the urinary excretion of uropep- 
sin®® (Table 5). Although a lowered renal threshold 
may play some part in the initial rapid increase in 
uropepsin excretion during adrenal stimulation, the 
accompanying large increase in gastric-juice pepsin 
indicates that the adrenal steroids act directly on the 
stomach to increase peptic-cell activity (Table 5). The 
uropepsin response to hormone stimulation may be 

utilized as an index of gastric hypersecretion in pa- 
tients undergoing prolonged treatment with ACTH 
or cortisone. The presence of a high output of uro- 
pepsin of 10,000 units or above, may serve as a warn- 
ing of the impending complications of hormone ther- 
apy, such as ulcer formation, hemorrhage or perfora- 
tion of the stomach. 

The percentage increase in acid, pepsin and uro- 
pepsin during ACTH administration appears to be 
identical with or without vagotomy. Ulcer pain 
seems to be as easily induced by ACTH in patients 
with vagotomy, as in the nonvagotomized group. 
This ulcer pain is paralleled by a progressive rise in 
uropepsin to maximal levels, similar in magnitude to 
those in patients with active duodenal ulcer. Further- 
more, the response of the vagotomized patient to stress 
does not differ from that observed in a person with 
intact vagi. The patient with a previous subtotal 
gastrectomy whose antrum has been removed shows 
a similar uropepsin response to stress or adrenocortical 
stimulation. It therefore appears that either acute 
or chronic physical stress may stimulate the stomach, 
independently of the vagus nerve and the gastric 
antrum, by way of a humoral mechanism involving 
the hyp y-adrenal-gastric axis. 

It is evident from the findings i in patients with en- 
docrine disease that an intact adrenal gland is essen- 
tial for normal uropepsin excretion. The exceedingly 
low levels of uropepsin found in patients with Ad- 
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dison’s disease and hypopituitarism, as well as the 
high values associated with adrenal and pituitary” 
hyperactivity, further emphasize the significant role of 
the adrenal gland i in affecting uropepsin output. 

It is of some interest that only steroids of the so- 
called glucocorticoid type, such as cortisone and Com- 
pounds F and B, appear to activate the peptic cells 
to increase pepsinogen synthesis. A rise in gastric se- 
cretion and uropepsin excretion in the normal sub- 
jects and restoration of the uropepsin excretion to 
normal levels in patients with Addison’s disease and 
panhypopituitarism can only be produced by these 
steroids. No uropepsin response is demonstrable 
after prolonged administration of desoxycorticos- 
terone, testicular and adrenal androgens, progesterone 
and potent estrogen preparations. The high levels of 
uropepsin in Cushing’s disease, in which there is a 
known excess of corticosteroid excretion, offer further 
evidence of the primary importance of the glucocorti- 
coids on response. 

The close relation found between the increase in 
uropepsin excretion and the urinary corticoids dur- 
ing hormone therapy and accompanying states of 
hyperadrenocortical and hypoadrenocortical function 
suggest the possibility of utilizing the uropepsin deter- 
mination as an index of adrenal responsiveness. A 
positive correlation has been reported between uropep- 
sin and urinary 17-ketosteroid excretion in ‘soem 
males from seventeen to forty years of age.** The 
similar parallel fluctuation observed in this study 
tends to confirm such results and further emphasizes 
the sensitivity of the peptic cells to changes in cir- 
culating corticoids. 

The low uropepsin output in myxedema appears 
to be secondary to the associated depression of adrenal 
function in states of marked hypothyroidism. With 
specific stimulation of the adrenal gland with ACTH, 
there was a prompt response in uropepsin output to 
normal or elevated values within one day, despite 
little or no increase in general metabolism. 


SUMMARY AND CONCLUSIONS 


The determination of uropepsin excretion has 
proved of clinical value in the differential diagnosis 
of certain gastrointestinal and endocrine diseases, and 
as a measure of gastric secretory activity and adrenal 
function. 

A high output accompanied peptic ulcer, adrenal 
and pituitary hyperactivity re disease) and 
states of acute and chronic stress, and occurred in pa- 
tients receiving ACTH or cortisone therapy. Low or 
absent levels characterized pernicious anemia, adrenal 
and pituitary hypofunction (Addison’s disease and 
panhypopituitarism), myxedema, total gastrectomy 
and a majority of cases of gastric carcinoma. 

In the presence of an ulcerating gastric lesion a 
uropepsin excretion of 1500 units or less indicates a 


high probability of cancer, and a high level above 


4000 units favors, but does not prove, a benign lesion. 
The uropepsin excretion is not suitable as a screen- 
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ing test for gastric cancer, since only 61 per cent of 
patients with cancer excreted less than 1500 units. 

The level of uropepsin may be of considerable value 
in differentiating duodenal ulcer from esophageal 
varices as a cause of massive hemorrhage from the 
upper gastrointestinal tract. 

The measurement of uropepsin offers a convenient 
means of evaluating gastric secretion in the post- 
gastrectomy patient without the necessity of intu- 
bation. High levels in these patients suggest marginal 
ulcer. 

Vagotomy does not appear to alter the uropepsin 
excretion or the uropepsin response to adrenocortical 
stimulation. 

The close relation between the increase in uropep- 
sin excretion and urinary corticoids during adrenal 
stimulation and hormone therapy suggests the pos- 
sibility of utilizing the uropepsin output as an in- 
dex of adrenal responsiveness. The exceedingly low 
levels of uropepsin in patients with Addison’s disease 
and panhypopit it ism and the high value in pa- 
tients with adrenal and pituitary hyperactivity, 
paralleled by similar patterns of urinary corticoid ex- 
cretion, emphasize the significance of adrenocortical 
activity in uropepsin excretion. 

The development of epigastric pain, reactivation or 
production of peptic ulcer, with hemorrhage or per- 
foration, that follows the administration of ACTH 
and cortisone is invariably accompanied by a con- 
siderable increase in gastric secretion of acid and pep- 
sin and excretion of uropepsin. An elevated uro- 
pepsin during prolonged hormone therapy may ante- 
date these complications and is of considerable value 
in the management of these patients. 

These studies support the concept that acute and 
chronic stress stimulates the stomach and increases 
uropepsin excretion by way of a humoral mechanism 
involving the hypoth y-adrenal-gastric 
axis that is independent of the vagus nerve or the 
gastric antrum. 


We are indebted to.the United States Veterans Adminis- 
tration hospitals, West Roxbury and Boston, Massachusetts, 
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MENTAL HEALTH AND THE FAMILY* 
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O* a superficial appraisal, the United States ap- 
pears to be an po te family-minded nation. 
Americans tend to become sentimental and even 
misty-eyed whenever the topic of the family or 
motherhood comes up. Mass mediums of communi- 
cation — the motion pictures, television, press and 
magazines — are heavily loaded with family content, 
especially with advice to families. One can find ad- 
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vice to mothers and fathers, to husbands and wives, to 
prospective suitors and even to children on how to 
handle their parents. Much of this advice is contra- 
dictory, and the ultimate effect often confusing. What 
it does show is that, although Americans are con- 
cerned with family life, they are uncertain what paths 
to follow; they have lost a native or cultural wisdom 
that would distinguish appropriate from inappropri- — 
ate behavior in family relations. 

In such a situation it is natural for a nation im- 
pressed with the benefits of science to turn to the sci- 
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entific expert for help. Oddly enough, the scientific 
specialist turns out to be strangely disappointing in 
this area. In statements on this topic the psychiatrist 
often appears as contradictory as the layman. For 
example mothers are likely to be warned by one group 
of experts to avoid rejecting their children, to be 
warm, loving and permissive toward their needs. But 
they are frequently warned by another group, repre- 
senting the love-is-not-enough school of thought, that 
they must be firm and consistent in setting limits for 
the child. The distracted mother is then hard pressed 
to determine the dividing line between rejecting her 
child and setting limits for him, and is apt to feel 
guilty no matter what she does. 

The situation is no different if the relation under 
consideration is that between husband and wife, or 
between the marital couple and their extended family 
of aunts, uncles, cousins and relatives by marriage. 
The marriage counselor and family worker have no 
consistent or scientifically validated pronouncement to 
make on the various sets of relations encountered in 
the family. The most frequently proposed test of 
adequacy is represented by the expressions, “emotional 
maturity” and “ interpersonal security.” ‘Emotional 
maturity” is a psychoanalytically derived concept. 
Freud’ held that a person showed adequacy and free- 
dom from neurotic conflict if he was able to work and 
to love, and that the ability to work and to love de- 
pended upon the level of psychosexual maturation he 
had been able to achieve. Thus, the term “emotional 
maturity” sums up the essence of the test of appropri- 
ateness derived from psychoanalytic research. Al- 
though the modern psychoanalytic study of ego psy- 
chology has enlarged and refined this concept, it has 
not changed its essence. 

The term “inte security” is derived largely 
from the work of the psychiatrist, Harry Stack Sul- 
livan.? Sullivan believed that difficulties in human 
relations had their origin in anxiety, and that, to be 
relieved of inner fear, the patient distorted his rela- 
tions with others in various defensive maneuvers. 
Thus, security represents the absence of anxiety and 
the sign that all is well in one’s adjustment. (Sullivan 
was not impressed with the ability of the psychiatrist 
to determine and recognize maturity since he studies 
only disturbed people intensively. ) 

The difficulty with both these tests of appropriate- 
ness is not that they are in themselves unscientific — 
they are concepts firmly based on an enormous 
amount of clinical research — but that they designate 
an intrapsychic process that cannot be seen but must 
be inferred from overt behavior. Thus, the existence 
of “emotional maturity” or “interpersonal security” 
must be inferred from the judgment of actual be- 
havior by a presumably impartial observer. In this 
way, the decision of what specific, concrete behavior 
reveals “emotional maturity” and by what criteria it 
is to be distinguished from behavior i 
“emotional immaturity” is left largely subjective. The 
subjective standards of even the most impartial ob- 
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server therefore invade the judgment of appropriate- 
ness. This would not be so harmful if the terms them... 
selves did not appear to contribute scientific objectiv- 
ity to the statements. As matters stand, however, both 
scientifically trained experts and laymen are now 
making conclusions in which the subjective assump- 
tions are never laid bare. Thus, the terms “insecurity” 
and “immaturity” have been misused, and even 
turned into epithets to condemn whatever behavior 
the observer happens to disapprove. There is no way 
at present of determining whether the description of 
the behavior of a husband or wife, or a mother or 
father, as “emotionally imma or “insecure” rep- 
resents a scientific fact or a subjective value judgment. 
If subjective value judgments enter so unavoidably 
into the apparently objective appraisal of behavior, 
perhaps scientific consensus regarding family behavior 
patterns requires a systematic scrutiny of the topic of 
values themselves. It is held by many that values are 
philosophic or ethical or spiritual problems, and are 
therefore not susceptible of scientific inquiry. It is 
true that if values are considered from an absolute or 
transcendental point of view, they are beyond the pale 
of science or, at best, condition its fundamental as- 
sumptions. But the social scientists, especially the social 
anthropologists, have shown that values can be con- 
sidered from a relative or cultural point of view.*® 
They have demonstrated that different societies have 
different sets of dominant, or prevailing, and alterna- 
tive or subsidiary values.* These cultural values con- 
tribute criteria of appropriateness to the various roles 
played by individuals in the society. In other words, 
it is on the basis of a cultural value that the behavior 
of a husband or wife is deemed appropriate or not. 
That this should be so is not a startling discovery. 
It is well known that the role of the German Hausfrau 
is unlike that of the modern American career wife 
and is judged by different standards. But this gen- 
eral insight can be transformed into a scientific propo- 
sition if the values governing the various roles in the 
family are singled out and then compared for com- 
patibility or incompatibility. Such an analysis does 
not impute ethical priority to any particular set of 
values. It does not say, for example, that the German», 


‘Hausfrau is “right” and therefore “emotionally ma- 


ture” in her behavior, whereas the American career 
wife is overcompetitive and therefore “insecure.” On 
the contrary, it merely asks whether the value empha- 
sis on competitive prestige and achievement in the 
role of the American wife is harmonious with other 
roles she is asked to play, particularly in relation to 
her husband and children, It can further be asked 
to what extent the emphasis on competitive prestige 
is congruent with the over-all or dominant value 
orientation in American culture and to what extent 
it diverges from it. 

Such a scientific analysis of the compatibility in 
values governing domestic and family roles in this 
country has yet to be carried out. There have been 
only the most tentative starts in this direction. In a 
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recent book on marriage and the family that sum- 
marizes contemporary contributions to the field, out 
of 19 chapter headings not 1 is devoted to this copic.® 
Yet the same volume contains a typical state.nent re- 
vealing the contradiction and confusion in values gov- 
erning the definition of appropriateness in family be- 


havior.® In answer to a a college girl 
writes: 


My mother thinks it is very nice to be smart in college 
but only if it doesn’t take too much effort. She always 
tells me not to be too intellectual on dates, to be clever 
in a light sort of way. My father, on the other hand, 
wants me to study law. He thinks that if I applied myself 
I could make an excellent lawyer and keeps telling me 
that I am better fitted for this profession than my brother. 
In this family the mother is training the daughter 

for a feminine role that accents sexual and personality 
values with a future eye to marriage. The father is 
emphasizing quite contrary values: intellectual per- 
formance, academic achievement, career and com- 
petition with men. From the point of view of mental 
health and personality development, it can be ex- 
pected that such contradictory attitudes in the parents 
will produce a serious conflict for the child. But from 
the cultural point of view it cannot be determined in 
any arbitrary or simple manner whether the mother 
or the father is correct. Both sexual attraction and 
accomplishment in women are given high value in 
contemporary American culture. If the contradiction 
exists, it is not the parents who are responsible for it, 
but rather the society to which all the members of the 
family must adjust themselves. 

The fact is that this society is perhaps distinguished 
from all others by the extensiveness and severity of the 
value conflicts and contradictions that exist beneath 
a surface aspect of conformity and agreement. It is 
quite likely that conformity is so important because it 
is all that holds American society together in view of 
various underlying differences.’ The variety of values 
governing definitions of the same role is a natural out- 
growth of diverse national origins and melting-pot 
social structure. The vast majority of families are in 
transition from a particular ethnic, national or class 
value orientation to the model represented by the 
small, nuclear, middle-class urban American family.® 
Some of the values implicit in the middle-class model 
family are in strong conflict with the traditional 
values of the past generations. Thus, the generations 
are themselves thrown into conflict with each other. 

For example, the model middle-class family stresses 
the autonomy, independence and individuality of 
every member. The wife is on equal terms with the 
husband in a relation that emphasizes companionship 
and shared responsibility. The children have as much 
right to be heard as anyone else, and to vote on such 
matters as buying a new car or television set. These 
values may throw a mother into much conflict with 
a mother-in-law whose understanding is that children 
should be seen but not heard and a wife subservient 
to her husband’s wishes. Furthermore, being older, 
wiser and more experienced in life, the mother-in-law 
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may believe, quite logically, that her advice and 
opinion on these matters should prevail. Her logic 
is based on the unquestioned assumption of the 
superiority of the old, conservative and traditional 
ways over the newfangled methods of family life. But 
the wife may, with equally rigorous logic, look at the 
mother-in-law as old-fashioned, uninformed and in- 
terfering. If the husband is then called upon to 
referee this dispute, he is thrown into an emotional 
conflict from which there is no escape without a com- 
mitment to one set of values or the other. 

The degree of conflict and domestic discord stem- 
ming from such transitions in family patterns from 
generation to generation is quite impressive. Of equal 
importance is the reverberating effect of the strain in 
cultural patterns on the psychologic and somatic ad- 
justment of the members of the family. Even 
though there is not as yet a thoroughly worked out 
science of value and role conflict, much can be done 
for individual families if the attention of the members 
of the family is called to the cultural impasse. Thus, 
the onus of responsibility is removed from the individ- 
ual and placed in the social network, where it actually 
belongs. In this way, the mental health of the family 
becomes less a matter of failure of the individual and 
more a matter of public responsibility toward which 
he can play a smaller though still significant part. 

The following example illustrates the complex psy- 
chologic, social and somatic forces that are interwoven 
in the dynamics of family adjustment. A lower-mid- 
dle-class Jewish woman came to a community medical 
facility because of multiple somatic complaints. She 
was periodically disabled by pain in the lower back. 
But when this symptom was in abeyance, she had a 
variety of gastrointestinal complaints to take its place. 
In the past she had been quite successful in obtaining 
hospitalization for her difficulties and was continually 
in the hands of various doctors. She had applied to a 
public facility because she had used up much of her 
family’s limited financial resources on medical care. 

This not unfamiliar picture became more under- 
standable when the family situation was explored. Her 
relations to her husband and children were completely 
dominated by the husband’s relation to his own 
mother. The husband owned a small business in 
which his wife helped when she was well enough, 
which was infrequent. The mother-in-law was very 
ambitious for her son, whom she expected to do well 
in business and to earn enough money to support his 
parents as well as his wife and children. She also 
demanded continual respect, contact and love from 
the son. The wife was aware of a burning sense of 
resentment and injustice toward her mother-in-law’s 
domineering influence on her husband, but could 
scarcely put her resentment into words, even to her- 
self. She thought that according to the Jewish tra- 
dition, in which she herself had been reared, the 
mother-in-law’s attitudes were justified, if somewhat 
exaggerated. 
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It did not require too much exploration to: reveal 
that the wife’s symptoms represented both the effect 
of the repressed, bound hostility on the somatic sys- 
tems and unconscious revenge upon her husband and 
mother-in-law. Through her illnesses she was pre- 
venting both of them from attaining the goals that 
they desired and that she, too, consciously desired. To 
have pointed out this unconscious motive, however, 
would only have aroused the patient’s resistance and 
caused her to lose faith in the doctor and the clinic. 
But through a discussion of the origin of the patient’s 
own value attitudes in her experience with her par- 
ents, she gradually began to re-evaluate the justice of 
the mother-in-law’s values and to contrast them with 
those of her friends who had adopted the more Ameri- 
can, middle-class attitudes. After this she experienced 
intense, conscious anger at the mother-in-law. She 
became ‘so angry that she trembled in the mother-in- 
law’s presence and on one occasion actually lost her 
temper and contradicted the old lady. Subsequently, 
she was able to share her feelings with her husband 
and, finally, to enlist his alliance for the goal of inde- 
pendence and autonomy in their own family life. 
From that time on her somatic symptoms began to 
abate. 
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If the mental and physical health of the family is 


grounded on such a complex network of interacting “ 
forces as this case illustrates, somatic and psychologic 


research must be broadened to include social and cul- 
tural factors within its conceptual frame of reference. 
It seems fairly evident that a mature science of 
healthy, well adjusted behavior will require a full in- 
vestigation of the entire range of transactions involved: 
in domestic and family relations. 
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RE-EMPHASIS ON BONE MARROW AS A MEDIUM 
FOR ADMINISTRATION OF FLUID* 


SAMUEL PILLar, M.D.+ 
ROCHESTER AND CANANDAIGUA, NEW YORK 


investigators have emphasized the 
value of the bone marrow as a medium for the 
parenteral administration of fluids. Drinker, Drinker 
and Lund,’ Doan,” Benda, Orinstein and Depitre,* 
Tocantins,* Macht** and Turkel et al."* were 
the early investigators in this field. They all demon- 
strated the feasibility and practicability of intramedul- 
lary infusion and the extensive capillary network with- 
in the bone marrow and its intimate connections with 
the general vascular system. It was clearly shown that 
substances infused into the bone marrow were ab- 
sorbed readily and quickly into the general circula- 
tion, and had effects similar to those obtained by in- 
jection directly into the peripheral vascular system. 
All investigators agree that the method has high 
merit as an emergency procedure in cases of periph- 
eral vascular collapse, inaccessible veins, as in severe 
burns or venous thrombosis, very restless or disturbed 
patients and patients requiring transportation or con- 
stant movement. When one or more of these condi- 
tions are present, the practice has often been to ad- 
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minister fluids subcutaneously. However, Abbott et 
al.° and Danowski, Winkler and Elkinton’® have 
shown that a definite danger is associated with the 
subcutaneous administration of electrolyte-free iso- 
tonic or hypertonic solutions. When such solutions are 
administered by hypodermoclysis, transient water and 
salt depletion of the plasma fluid compartment oc- 
curs; this may precipitate hypotension, oliguria or 
peripheral vascular collapse. It is also recognized 


that certain vitally important substances, such as. 


blood, plasma expanders, some antibiotics and vaso-*™ 
pressor substances, cannot be administered by the 


subcutaneous route. It is with these facts in mind 
that the bone marrow as a route for the administra- 
tion of fluids is stressed. 


METHOD 


Thirty-five separate intramedullary infusions were 
administered to 20 men. Table 1 presents the diag- 
nosis in each case, the reasons for the bone-marrow 
infusions and the type of fluid administered. In all 
cases the iliac crest was the site of the intramedullary 
infusion. Four different methods were used: 


Use of a 14T-gauge (thin-wall) steel needle with 
trocar. 
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Use of a 14T-gauge steel needle with trocar, and 
a plastic tubing, which is inserted through the 
needle and into the bone marrow after the trocar 
has been removed. The needle is then withdrawn, 
leaving a portion of the plastic tubing in the mar- 


Use of a 19-gauge hollow stylet type of steel 
needle, whose outer surface is covered by a plastic 
sheath. After insertion into the marrow, the hollow 
stylet needle is withdrawn, leaving the plastic 
sheath tightly imbedded. The extramedullary por- 


847 


TaBLe 1. Diagnoses, Indications and Types of Fluid Administered by Bone-Marrow Infusion. 
Duacnosis INDICATION FOR INFUSION FLum ADMINISTERED 
o. 
1 Recurrent cholelithiasis Shock Blood; 
dextran; 
5 cant’ in saline 
solution. 
2 Mesenteric thrombosis Shock Dextran 
3 Pneumonia (due to Klebsiella Shock ; 
pneumoniae) 5 per cent glucose in saline 
4 Gastrointestinal bleeding Shock Blood 
(esophageal ulcer) 
Huntington’s chorea; movement of Chlnetetrecreline 
ia extremities vitamin 
e ascorbic acid; 
cent glucose in saline 
tion. 
6 Gastrointestinal Unco-operative, restless Blood 
bleeding psychotic patient 
7 Malnutrition; Unco-operative, resistive 5 cent in saline 
ascorbic acid. 
syndrome; Inaccessible veins Chlortetracycline; 
contractures of extremities; 7 sulfadiazine; 
pneumonia. 5D a cent glucose in saline 
tion. 
Arthritis with deformity; Inaccessible veins Chlortetracycline; 
p i 5 per cent glucose in saline 
tion. 
. 10 Bleeding peptic ulcer; Inaccessible veins Blood; 
il Rheumatic mitral stenosis; Insceessible veins; 
patient. 
12 Bleeding peptic ulcer Unco-operative psychotic Blood 
patient 
Inaccessible veins; 
13 Pseudobulbar paralysis 5 cent glucose in 
14 Orthopedic surgery Inaccessible veins Blood 
15 Diabetic acidosis; Inaccessible veins; 5 cent in 
renal disease. fluid & electrolyte baline solution; 
Malnutrition; Inaccessible veins 5 in 
dehydration. negativistic patient. ution ; 
B 
ascorbic acid; 
17 Tleus; Inaccessible H 5 per cent in 
arthritis. fluid & saline 
balance. ; 
Inaccessible veins; 35 
18 Hydronephrosis Iodopyracet (35 per cent) 
nt. 
19 disease Inaccessible veins Blood; 
20 Leukopenia Sodium acetrizoate (70 


Bone-marrow studies 


per cent) 


row. The tubing may be threaded more deeply into 
the marrow if one so desires. The extramedullary 
portion of the tubing is then connected with the 
recipient set. 


tion of the plastic sheath is then connected with 
the recipient set. 
Use of.a 14-gauge steel needle and trocar, with 


a malleable shaft and hard tip. 


Each needle is 2.5 cm. long. This affords good lev- 
erage and ensures adequate penetration of the bone 
marrow. Since the iliac crest is very hard bone, con- 
siderable thrusting force is required in most cases. 


RESULTS 


When the first method described above was used, 
with the 14T-gauge needle inserted into the iliac crest, 
the intramedullary infusion was noted to run rapidly 
and efficiently. No leakage up through the bone with 
infiltration to the soft tissues was observed. The only 
difficulty encountered resulted from the upward pro- 
jection of the needle, which made it necessary to 
watch a restless patient carefully to prevent possible 
dislodgment or breakage of the needle. However, 
this technic had the advantages of simplicity and 
speed in emergencies. 

The second method, in which plastic tubing was 
used after having been threaded through the 14T- 
gauge needle, had the advantage of eliminating the 
dangers noted above. This method was used with 
good results in restless and unco-operative patients. 
On several occasions the plastic tubing was left intra- 
medullarly for periods up to seventy-two hours, during 
which the infusion was run slowly, for a total of 2500 
~ to 3000 cc. daily. Occasional leakage around the plas- 
tic tubing proved to be a disadvantage with this 
method, for the tubing, to be threaded through the 
needle, ‘must be of smaller bore than the needle. The 
needle, however, is a special thin-wall (T) type, and 
the difference in bore between needle and tubing is 
slight. Nevertheless, when the needle is withdrawn, 
a space remains between tubing and bone and leakage 
is possible. It was found that leakage was directly pro- 
portional to the rate of flow of the infusion. The more 
rapid the flow, the more likely that leakage would oc- 
cur. 

The third method, employing the plastic sheath 
after withdrawal of the hollow stylet needle, was satis- 
factory in only 2 cases, since at present the needles 
are not made larger than 19 gauge, and this affords 
insufficient rigidity for penetration of the very hard 
' iliac crest. However, once inserted, the plastic sheath 
was held tightly in place by the bone. If this needle 
could be obtained in a 14 or 15 gauge, this type 
should be further explored since it would eliminate 
the problems of breakage, dislodgment or leakage 
encountered. in the first two methods. 

With the second and third methods positive pres- 
sure was often required to clear the plastic tubing 
or sheath of blood drawn in by capillarity. Once 
started, the infusion ran steadily. 


The fourth method, in which the 14-gauge malle- 


able needle with hard tip was used, proved to be the 
most efficient and offered most advantages. The 
hard, sharp tip permitted easy penetration of the bone 
marrow. The malleable shaft could then be bent in 
any direction desired, eliminating the hazards of a 
protruding needle. The needle was held tightly in 
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place by the bone, and no leakage was encountered. 
Substances that were infused are noted in Table 1. 
The results obtained by the intramedullary adminis- 
tration of these substances were the same in all cases 
as those noted after intravenous administration. It 
was found that blood, dextran and levarterenol could 
reverse peripheral vascular collapse in several cases 
and restore venous return and cardiac output to such 
a level *that veins could once again be found and 
utilized for infusion purposes. Digoxin was infused 
into the marrow of 1 patient with rapid atrial fibrilla- 
tion, and it was noted that he was adequately digital- 
ized in the expected length of time. Sodium Pentothal 
(0.5 gm.) was administered on one occasion, and it 


-was observed that the second stage of anesthesia was 


reached as quickly as if the same dose had been given 
intravenously. Another patient who_received sulfa- 
diazine by the intramedullary route was found to have 
a high blood level when tested on the following day. 

One patient receiving levarterenol in the infusion 
became extremely restless and dislodged the needle. 
An estimated 50 to 100 cc. of the 0.2 per cent solution 
containing 4 cc. of levarterenol in 1000 cc. of 5 per 
cent glucose in water infiltrated the soft tissues of the 
lower abdominal wall before the infusion could be 
stopped. About an hour later a well demarcated area, 
35 by 18 cm. in diameter, became extremely blanched 
and mottled. Several days later a large ecchymosis 
was noted in this area. This was soon followed by 
vesiculation of the superficial skin and later by deep 
necrosis and eschar formation of the subcutaneous 
tissues, with subsequent sloughing. This was the only 
serious untoward reaction noted in any of the 35 in- 
tramedullary infusion procedures. It is to be noted, 
however, that this complication was a result not of 
the bone-marrow infusion itself but of the accidental 
subcutaneous infiltration of a powerful vasoconstrictor 
substance — namely, levarterenol. Similar cases have 
been reported elsewhere after soft-tissue infiltration 
with vasoconstrictor substances.*??? 

In 1 other case levarterenol was also used in the 
marrow infusion, but infiltration into the soft tissues, 
with the foregoing sequence of events, did not occur. 
It was noted that the physiologic vasopressor effect of 


the levarterenol, which became manifest as quickly ° 4 


as one would expect in a direct intravenous infusion, 
was directly proportional to the rate of flow of the 
solution. The blood pressure could be made to rise 
or fall by an increase or decrease in the number of 
drops of solution per minute. 

Figure 1 presents an x-ray film taken immediately 
after injection of 15 cc. of sodium acetrizoate (70 per 
cent) into the bone marrow of the right hip. The 
radiopaque material may be seen spreading through 
the vascular network in the marrow cavity and enter- 
ing the deep pelvic veins, where anastomoses are 
made with the iliac and other systemic veins. In 


Figure 2 sodium acetrizoate may be seen in the kidney 
calyxes and ureters five minutes after injection. Only 
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a small amount of radiopaque material is present in 
the bone marrow fifteen minutes after injection. At 
the same time there is good concentration in the uri- 
nary bladder, indicating the rapid transfer of this sub- 
stance from the bone-marrow cavity to the general 

In 10 cases x-ray films of the ilium were taken be- 
fore and at intervals ranging from four days to eight 
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ute. The cause of this variance was not determined, 
but the impression was gained that it was a function 
of both medullary and nonmedullary factors. The 
medullary factors may involve conditions such as age, 
cellular contents, osteoporosis, osteosclerosis and other 
pathologic states of the marrow. The nonmedullary 


factors may involve specific gravity, viscosity and total 
volume of fluid administered. 


Fiourz 1. Roentgenogram Taken Immediately after Injection of 15 cc. of Sodium Acetrizoate 


(70 Per cage into the Bone Marrow of the Right Ilium, Depi 
tern and [ts Anastomotic Connections with the Deep Pe 


months after the marrow procedure. No destructive 
process was seen in the bones. 

In 8 cases bone-marrow studies were made before 
and on the day after the marrow procedures, and no 
definite changes could be observed in the cellular con- 
tents. Infusions of blood, dextran, sulfadiazine, com- 
ponents of the vitamin B complex, ascorbic acid, 5 per 
cent glucose and iodopyracet (35 per cent) were 
given in these cases. 

One autopsy specimen through the right iliac bone 
was obtained on the day after the intramedullary ad- 
ministration of 500 cc. of whole blood. After decal- 
cification, microscopical examination revealed no ap- 
parent change in the myelocytic cells, platelets or 

ytes. There were, however, an increased 
number of mature red cells, probably a result of the 
recent transfusion. 

In all cases bone marrow was obtained before the 
start of the infusions to verify the location of the 
needle. The marrow was subsequently examined 
microscopically for confirmation. 

The rate of absorption of fluids by the iliac marrow 
was found to vary between 50 and 160 drops per min- 


hy the Marrow Vascular Pat- 
elvic and Systemic Veins. 


The rate of absorption of fluids was made more uni- 
formly rapid by a pressure pump attached to the tub- 
ing of the recipient set. This accelerated procedure, 
however, at times elicited visceral pain. Its use, there- 
fore, should probably be limited to patients in coma 
or shock. 


Discussion 


The speed and facility with which the intramedul- 
lary administration of various fluids was carried out 
were undoubtedly the prime factors preventing irre- 
versible shock in a number of patients suffering from 
peripheral vascular collapse. These patients otherwise 
might not have received adequate treatment because 
of time wasted in fruitless search for veins. This pro- 
cedure also proved of value in the treatment of rest- 
less and unco-operative patients, permitting greater 
freedom of movement than an intravenous infusion 
would have allowed. 

The iliac crest was chosen as the site of preference 
for the following reasons: the absorption area within 
the capillary network is much larger as compared 
with the sternum and most other bones; the wing of 
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the ilium offers a deep plane, and, consequently, the 
actual depth of penetration of the needle is of second- 
ary importance (this factor provides a wide range of 
safety) ; if accidental perforation of the wall of the 


Five Minutes 


ure 2. Roentgenograms Taken 


of Ilium, Demonstrating t of the 


ilium occurs no vital organs are encountered; and the 
emotional trauma of a sternal puncture is eliminated. 


SuMMARY 


The merit of the bone marrow as a medium for ad- 
ministration of fluids is re-emphasized. 


Thirty-five intramedullary infusions were admin-. 


istered to 20 men. Four different methods are dis- 
cussed and evaluated. 

The iliac crest is recommended as the site of citer 
ence. This is true especially in emergencies when 


speed and safety are of paramount importance. 
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Ten x-ray studies of the ilium were made before 
and after infusion, and no changes were observed. 
Eight bone-marrow studies before and after infusion 
also failed to show definite cellular changes. 


Firrezn Minvutzs 


ter the pagar ie of 15 cc. of Sodium Acetrizoate (70 Per Cent) into the Bone Marrow. 
Radiopaque Substance ogee the Bone Marrow to the Urinary Tract, 
by Way of the General Circulati 


One autopsy specimen through the right iliac bone 
was obtained on the day after transfusion, and no sig- 
nificant abnormalities were noted, except the presence 
of increased numbers of mature red cells, probably 
a result of the transfusion. | 

X-ray studies after injection of scatbii acetrizoate 
into the iliac marrow are presented. They depict the 
marrow vascular pattern, anastomoses with systemic 
veins and the rapid transfer of this radiopaque sub- 
reins from the marrow cavity to the general circula- 


TV adhe eight months, no evidences of osteomyelitis 
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have been observed. Only one serious complication 


- ‘was encountered. This resulted from accidental soft- 


tissue infiltration with levarterenol, a powerful vaso- 
constrictor. 
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CUTANEOUS MANIFESTATIONS OF ACUTE PANCREATITIS, WITH SPECIAL 
REFERENCE TO LIVEDO RETICULARIS* 


Wiuiam J. Sicmunp, M.D.,¢ anp B. SHELLEY, M.D.{ 


PHILADELPHIA 


| phage pancreatitis is one of the surgical dis- 
eases that occasionally present cutaneous man- 
ifestations.: Despite the rarity and limited diagnos- 
tic value of these dermatologic clues, their presence 
has always demanded attention and explanation. 

In 1889 Hansemann’ reported that he had seen 2 
cases of acute pancreatitis in which a morbilliform 
eruption appeared on the body. This color change 
persisted after death, and skin autopsy specimens in 
each case showed subcutaneous fat necrosis. 

Halsted,* in 1901, commented on a peculiar cyano- 
sis observed in a patient during an attack of acute 

atitis. 

Jaundice has been noted for many years. Cattell 
and Warren‘ recently stated that it occurred in 25 
per cent of the patients. 

The first account of what was considered to be a 
specific dermadrome for acute pancreatitis appeared 
in 1919. At that time Grey Turner® recorded a bluish 
patch of discoloration, first seen in 1912, about the 
umbilicus of a patient suffering from pancreatitis. 
His second patient, seen in 1917, was found to have 
a greenish and edematous plaque in the loin. This 
patient, as well as the first, had a large peritoneal 
effusion. It was Grey Turner’s opinion that fat ne- 
crosis had occurred as a direct result of the escape 
of pancreatic enzymes into the skin. 

Interestingly enough, Hofstatter,® in 1909, and 
Cullen,’ nine years later, had both previously de- 
scribed the same periumbilical blue macular change, 
but in association with ectopic pregnancy. It is now 
known that the sign can be caused by any condition 
producing colored intra-abdominal fluid. The pig- 
mented fluids that usually produce the phenomenon 

*From the Veterans Administration Hospital. 


Assistan in dermatology, Pennsylvania School 
of Medicine; resident resident in Veterans Administra- 
Hospi 
Associate professor of University of Pennsylvania School 


of Medicine; chief of Skin Clinic, of the University of Penn- 
sylvania. 


seep through the peritoneal openings and fascial 
planes.* Once in the skin, hemorrhagic fluid exhibits 
all the sequential change of colors seen in any ecchy- 
mosis. 

In acute pancreatitis the skin change usually occurs 
late — two or three days after the first abdominal 
symptoms. In contrast the skin change in ruptured 
ectopic pregnancy may be fully evident four hours 
after the initial syncope.’ From this clinical com- 
parison it may be concluded that actual hemorrhage 
from the pancreas occurs late in the course of pan- 
creatitis. 

Relatively few observers have taken skin biopsies 
of the ecchymotic area in acute pancreatitis. Zaaijen® 
observed subcutaneous fat necrosis in an area of 
green-gray discoloration in the loin of a patient 
proved at autopsy to have acute pancreatitis. He in- 
terpreted this as histologic evidence of the action of 
extravasated pancreatic enzymes. However, Phelphs 
and Lemmer’® recently described a biopsy of skin 
showing a late Grey-Turner sign (yellow-green with 
firm, pitting edema). They found a moderate peri- 
vascular infiltrate, but no sign of fat necrosis or of 
any vasculitis suggestive of a trypsin action. 

In 1927 Walzel* presented 2 cases of acute pancre- 
atic necrosis (pancreatitis) in which cyanotic mar- 
moraceous areas appeared on the abdomen, chest and 
thighs. In the first case, reported in detail, the cu- 
taneous change was noted immediately after laparot- 
omy. It persisted, showing temporary darkening 
during an attack of dyspnea, even after death, which 
occurred two days later. In both cases the reticu- 
lated nature of the color finding was striking. Walzel 
believed that the patterning corresponded to the 
subcutaneous venous network. He interpreted the 
change as a manifestation of toxins. It should be 
noted that Walzel’s findings, although possibly simi- 
lar to those of Hansemann, differ greatly from those 
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of Grey Turner. Walzel’s description and the pho- 
tograph accompanying the article strongly suggest 
that he was observing livedo reticularis; on the other 
hand it is clear that Grey Turner was describing 
ecchymoses arising from the subcutaneous extravasa- 
tion of peritoneal hemorrhagic fluid. 

Surgical experience in succeeding years has revealed 
that the Grey-Turner sign may be observed in as 
many as 5 per cent of the cases of acute pancreatitis. 


Ficure 1. Reticulated Brownish-Gray Abdominal Discol- 
oration, Resembling Livedo Reticularis, Seen in a Patient 
with Acute Pancreatitis on the Eleventh Day after the Skin 
Change First Appeared. 
Note that the process shows no direct relation to an old 
center-line abdominal scar, which was the site of an incision 
for pancreatic surgery two years previously. The recent para- 
centesis incision may be discerned just below and to the right 
of the umbilicus. The discoloration preceded the paracentesis 
by nearly a week. 


In contrast no one has recorded another example of 
“Walzel’s sign.” 

In the case reported below, livedo reticularis ap- 
peared in a patient with acute pancreatitis. It is our 
opinion that this finding is similar to that described 
by Waizel. 


Case Report 


F.J.K., a 39-year-old man, was admitted to the hospital 
on January 20, 1954, complaining of midabdominal pain. 
He had recurrent attacks of upper abdominal pain for 
the past 8 years. During a previous hospitalization else- 
where, a diagnosis of chronic pancreatitis had been made. 
A pancreatotomy with drainage of a pseudocyst had been 
done on January 10, 1952. He was asymptomatic for a pe- 
riod of 6 months. Five a i before admission he first noted 
an asymptomatic, dusty-red, mottled appearance of the skin 

wall. The color gradually 


of the left side of the abdominal 
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became darker but remained in the same site, presenting a 
reticulated pattern (Fig. 1). He had not noted a similar 
discoloration during previous attacks or at any time during 
his life. Review of the previous hospital chart revealed that 
the skin had been normal during a 3-month period in the 
hospital. He had never had skin disease. He denied having 
applied any heat, medicaments or plasters locally, either be- 
fore or after the present attack. 

The admission diagnosis was acute pancreatitis. Confir- 
ey laboratory evidence included a white-cell count of 
22, and a serum amylase of 740 Somogyi units per 100 
cc. (top normal, 120 units); ascitic fluid contained blood 
and free fat, but no neoplastic cells were seen. 

The patient was extremely ill and was given medical sup- 
portive measures for over a month. On March 4, at laparot- 
omy, a multiloculated pancreatic pseudocyst containing 1500 
cc. of dark-brown fluid was removed. e abdominal wall 
presented numerous dilated venous channels. Two liters of 
ascitic fluid was removed. the viscera were edematous, 
and areas of fat necrosis were seen in the omentum. 

The patient died 2 days after operation. At autopsy a 
— of acute pancreatitis was made. 

uring the entire course of observation, the skin marki 
of the abdomen remained relatively , being visible 
even at autopsy. 


Discussion 

Acute pancreatitis is an inflammatory reaction in 
which edema, hemorrhagic necrosis and suppuration 
of the pancreas may occur. It is generally believed 
to result from blockade of the pancreatic ducts. A 
retention syndrome is produced, with eventual rup- 
ture (in susceptible persons) of the ducts, owing to 
the elevated intraluminal pressure. Thereupon the 
pancreatic enzymes attack the parenchyma of the 
gland, producing variable cell necrosis and inflam- 
matory response. Much of the damage is done by 
the trypsinogen (activated by tissue). Especially 
remarkable is the fact that this enzyme, trypsin, has 
a proteolytic action on the walls of blood vessels, 
producing inflammatory change, necrosis and rup- 
ture.’*?* The protective omentum is also attacked, 
the pancreatic lipase causing fat necrosis. 

The result is a serous and hemorrhagic effusion 
into the peritoneal cavity. This fluid may then pass 
through the peritoneum, at times appearing in the 
subcutaneous tissue as a grossly visible discoloration. 
The occurrence of local edema at the same site may 
represent a reaction of the skin to trypsin in the fluid. 
It may be supposed that trypsin damages the cell, 
liberating histamine, which in turn produces the 
local urticaria. 

In interpreting the present case we have hypothe- 
sized that escaped trypsin damaged the vascular wall 
of some of the arteries or veins, or both, supplying 
the skin. This resulted in a reduction in cutaneous 
blood supply with a picture of permanent livedo 
reticularis. We view Hansemann and also Walzel’s 
findings as the result of circulating trypsin that has 
produced widespread intravascular damage and, con- 
sequently, more generalized cutaneous changes. Such 
a pattern has been reported in periarteritis nodosa 
and other conditions in which vascular damage oc- 
curs.‘*-1* It is believed that the central pale areas 
are well supplied with blood, whereas the peripheral 
cyanotic stretches have inadequate arterial supply. 
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From the standpoint of differential diagnosis the 
Grey-Turner sign could be eliminated as an explana- 
tion for the skin changes in the patient described 
above. It appears as a solid ecchymotic patch slowly 
fading away, showing a spectrum of color change that 
reflects the degradation and removal of hemoglobin. 
Furthermore, we considered the possibility of trans- 
visibility. On rare occasions color in the viscera and 
in the peritoneal fluid shows through a taut, thin ab- 
dominal wall. Usually, this occurs in hernial sacs. It 
appeared unlikely to us that this transvisibility could 
explain the present changes in color. Finally, ery- 
thema ab igne (actually a form of livedo reticularis) 
was dismissed as a diagnosis in the absence of a his- 
tory of heat injury. 

Survey of the literature reveals that in addition to 
the cyanosis of jaundice occasionally seen, patients 
with acute pancreatitis may rarely exhibit any of sev- 
eral true-skin changes in the anterior or lateral ab- 
dominal wall. 

Ecchymosis results tesla the direct transperitoneal 
passage of serosanguineous peritoneal fluid after pan- 
creatic hemorrhage. Usually, it appears as a small, 
single, solid-red or purple patch about the umbilicus 
or in the flank. Color changes follow the sequence 
developed by any extravascular collection of blood in 
the skin. Easily overlooked, this has been labeled 
Grey-Turner sign (morphologically identical with 
Cullen’s sign). 

A small plaque of firm edema may be seen on the 
abdomen, with or without the color changes de- 
scribed above. This may well represent a local hista- 
mine-release reaction to the pancreatic enzyme tryp- 
sin. 

Finally, livedo reticularis may appear. 
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SUMMARY 


A case of recurrent acute pancreatitis with an 
associated picture similar to livedo reticularis is re- 
ported. It is postulated that trypsin may have dam- 
aged vessels locally, thus impairing the blood supply 
to the affected skin. Four previously reported cases 
of more extensive reticulated cyanotic and morbilli- 
form eruptions associated with acute pancreatitis are 
interpreted as livedoid change resulting from sys- 
temic vascular damage. 
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MEDICAL PROGRESS 


EPILEPSY* 
Douctas T. Davison, Jr., M.D.,f anp Cesare Lomsroso, MD. 


BOSTON 


T ODAY the average patient presenting epileptic 
symptoms enjoys an incomparably brighter progno- 
sis than a similar patient did even ten years ago. Credit 
belongs mainly to the widespread availability of the 
elect h for diagnosis and an ever-ex- 
panding group of nonsedative drugs that in many 
cases suppress epileptic phenomena. Better educa- 
tional prospects for the affected child and employ- 
ment opportunities for the adult appear wherever 
gains in public understanding have breached the 
gloomy barriers erected Ped ignorance, fear and re- 
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jection. For the clinician, recent neurophysiologic in- 
vestigations into the mechanism of epileptic phenome- 
na have provided the basis for a fuller comprehension 
of the origins of his patient’s symptoms. A growing 
recognition of the multiplicity of etiologic and con- 
tributing factors continues to displace the traditional 
idiopathic vs. symptomatic point of view. 

This presentation does not attempt a comprehen- 
sive review of the several thousand papers, mono- 
graphs or books on epilepsy and related phenomena 
that have appeared in the last ten years. To comply 
with editorial limitation on the number of references 
to be used, we have often referred simply to the book 
or review in which an author’s work has been quoted 
and where the appropriate reference may be found. 


. 
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We have tried to include material of significance to 
the clinician and have ruthlessly condensed or reluc- 
tantly omitted many important neurophysiologic in- 
vestigations that contribute more specifically to an 
understanding of the way in which the brain works. 

Reference to Epilepsia, the annual journal of the 
International League Against Epilepsy, provides a 
ready supplement to our abbreviated bibliography. 
Until two years ago Epilepsia abstracted the world’s 
significant literature. Since that time it has furnished 
a bibliography but has substituted original papers and 
timely review articles for abstracts. A progress report 
of limited scope appears each year in the American 
Journal of Psychiatry and in the volume, Progress in 
Neurology and Psychiatry. In 1947 the Association 
for Research in Nervous and Mental Disease pub- 
lished the proceedings of a two-day program on 
epilepsy, and this volume’ contains a wealth of per- 
tinent material. Electroencephalography and Clinical 
Neurophysiology, a quarterly journal, provides a con- 
sistent source of information about the electrographic 
method of studying epileptic manifestations, although 
this journal does not devote itself exclusively to 
epilepsy. 

Progress in epilepsy is manifest not only by indi- 
vidual discoveries but also by textbooks, which ar- 
range these discoveries into patterns that are mean- 
ingful even to the uninitiated. Four recent well 
written books enable the physician to see epilepsy in 
more accurate perspective than ever before. 

In Epilepsy and Convulsive Disorders in Children, 
Bridge,” with experience gathered from a study of 
742 children treated from 1927 through 1943 at the 
epilepsy clinic of the Johns Hopkins Hospital, stresses 
the concept that combinations of factors operating in 
different proportions provide the basis for epilepsy. 
Among these factors he includes heredity, brain in- 
jury, physiologic disturbances, personality maladjust- 
ment and environmental strains. His discussions of 
the social and emotional factors, particularly as they 
affect the child, his parents, his teachers, and his 
friends, are unequaled for completeness and clarity. 
Happily, they are also written in nontechnical lan- 


guage. 

The Atlas of Electroencephalography (Volume 2, 
Epilepsy), by Gibbs and Gibbs,’ in addition to 
being a museum of brain-wave abnormalities in epi- 
lepsy, analyzes the clinical data of 11,612 patients. 
Hence, Dr. Gibbs augments with a practicing physi- 
cian’s background his delineation and summarization 
of the electr h hic findings in epilepsy. 
The section dealing with. drug and surgical treatment 
and the clear discussion of chemical and electric 
mechanisms are special features that make this book 
outstanding. 

Epilepsy and the Functional Anatomy of the Human 
Brain (Penfield and Jasper‘), figuratively a guide 
book for all those interested in the surgical treatment 
of focal epilepsy, contains as well a brief but well 
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written section on diagnosis and medical management. 
By means of observation and stimulation of the brains 
of 750 patients under local anesthesia, a condition that 
permitted the patient to describe his thoughts and 
sensations, these authors have pioneered in plotting 
the loci of many psychic functions and have extended 
knowledge of the boundaries of the autonomic, sensory 
and motor areas. This work makes it possible for 
physicians who make a diagnosis of focal epileptic 
phenomena, to include the area of origin of discharge, 
the clinical seizure pattern and the pathologic etiology. 

The Diagnosis and Treatment of Convulsive Dis- 
orders in Children, by Livingston,’ is perhaps the 
most condensed and, from the standpoint of the 
practicing physician, possibly the most useful of the 
recent books on epilepsy. Its sections on drug, dietary, 
surgical and social treatment and its chapter on 
disorders simulating epilepsy should reward even the 
busiest practitioner with a fund of information that 
he can apply directly to the management of his 
patients. 

In the seventeen years that have elapsed since Gibbs, 
Gibbs and Lennox identified cerebral dysrhythmia as 
the characteristic electric anomaly of epilepsy, the ink- 
writing elect ] or “brain-wave ma- 
chine,” has become the standard tool for 
diagnosis. Conventional electrode placement on the 
scalp, the membrana tympani or the nasopharynx 
furnishes information concerning the cortex imme- 
diately adjacent to the electrode. Newer technics of 
recording from the depths of the brain and from 
single nerve cells, more effective activating methods 
and refinements in electronic amplification have paved 
the way not only for the elucidation of epileptic 
phenomena but also for the study of the nonepileptic 
brain. Advances in electrophysiology are discussed 
below in more detail. In summary it is sufficient to 
say that electroenc hy has contributed mag- 
nificently not only to the “study and diagnosis of 
epilepsy but also to knowledge of many cerebral 
functions. 

A focal epileptogenic process, regardless of etiology, 
may produce such a restricted electric discharge as to 
be detectable only electrographically. A more potent 
local discharge may cause limited or minor seizures 
perceptible clinically as disturbances of motor, sensory, 
autonomic or psychic function. Under conditions of 
maximal discharge the focal bombardment may set 
up a secondary discharge throughout the brain and a 
generalized convulsion results.** On these generali- 
zations, there is widespread agreement. Also, the 
majority of workers support the concept that the basis 
for focal‘or generalized epileptic discharge is to be 

urochemical 


sought in certain ne 
imperfectly identified. 


Cuinicat Aspects 
Psychomotor Seizures 
The psychomotor seizure was originally described 
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by the Gibbses and Lennox as “a period of impaired 
consciousness or amnesia with apparently purposeful 
movements sometimes accompanied by manifesta- 
tions of emotional excitement, particularly fear or 
rage.”* Anatomic origins of many seizure patterns 
have been identified by Penfield and Jasper.* Most 
of these localizations are unchallenged. The electric 
and clinical correlates of psychomotor seizures, how- 
ever, are sufficiently unsettled that a symposium on 


this subject was sponsored by the International 


League against Epilepsy at its quadrennial meeting in 
Lisbon, Portugal, September 7-12, 1953. The pro- 
ceedings of this meeting are reported in Epilepsia.® 
Professor Henry Gastaut presented a magnificent 
résumé of current concepts regarding psychomotor 
or temporal-lobe epilepsy and included significant con- 
tributions from his own laboratory. The world’s fore- 
most epileptologists, taking part in this symposium, 
clearly underlined the problems connected with psy- 
chomotor epilepsy. Requiring correlation are the 
signs and symptoms, the area of the brain in which 
electric disturbances are first detectable, the areas 
into which the initial discharge spreads and is elab- 
orated and the location and character of the patho- 
logic lesion. 

The participants agreed generally that although in 
most cases the psychomotor seizure involves a patho- 
logic and electric disturbance of the temporal lobe, 
similar clinical seizure patterns may be triggered from 
many points, not only in the cortex of the temporal 
lobe but also in adjacent superficial and deep-lying 
aggregates of gray matter. These findings suggest 
common elaborating areas or networks for certain 
psychomotor symptoms such as automatisms, fear, 
rage or autonomic disturbances. There was also gen- 
eral agreement that whereas surgery is not the treat- 
ment of choice and medically resistant cases selected 
for surgery should display electric and pathologic tem- 
poral localization, a complete removal of the anterior 
third to half of the temporal lobe, including the 
amygdaloid nucleus and the hippocampal gyrus, gave 
better results than a limited cortical excision. Ac- 
cording to the experts reporting, approximately half 
the patients subjected to temporal-lobe surgery under 
the best conditions were relieved of their attacks. 
The participants agreed that in many cases pathologic 
lesions are diffusely scattered through the temporal 
lobe and adjacent structures and that it is possible to 
produce a surgical cure of the epileptic symptoms 
without preventing the progress of psychologic and 
personality disorders. The neuronal nefwork respon- 
sible for the initiation and elaboration of the protean 
motor, sensory, psychic and autonomic manifestations 
of the various psychomotor seizure patterns cannot 
be limited to the temporal lobe, and although an en- 
couraging beginning has been made in defining the 
scope of the problem of psychomotor epilepsy, a great 
deal of study lies ahead. 
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Fourteen and Six per Second Positive Spikes’ 


In 1951 the Gibbses first described an interesting 
positive spike distortion of the characteristic 14 per 
second sleep spindles in 6 per cent of epileptic patients 
examined during sleep. In recordings that contained 
14 per second positive spikes, 6 per second positive 
spikes were often also present. Experience with 427 
persons with this type of electrographic abnormality 
during sleep led these authors to believe that the 
patterns are a reliable sign of disordered energy re- 
lease in the subcortical centers, especially the thalamus 
and hypothalamus. 

Studies to clarify the relation of psychomotor seiz- 
ures to 14 and 6 per second positive spikes seem indi- 
cated in view of the intimate connection of the tem- 
poral lobe with deeper structures, including the thala- 
mus and hypothalamus. 


Minor Seizures of Infants 


The ominous significance of certain minor epileptic 
symptoms, particularly drop and massive myoclonic 
seizures, which occur in infants and very young chil- 
dren, has been emphasized by Lennox and Davis*® and 
the Gibbses,* Livingston’ and others. A drop, akinetic 
or astatic seizure consists of a sudden nod or an abrupt 
loss of all muscle control, with consequent fall and 
often with injury to the head. In the massive myo- 
clonic seizure there is a sudden flexion of the head 
with simultaneous extension of the arms and flexion of 
the thighs on the abdomen accompanied by a cry. 
Both these seizure patterns are momentary in dura- 
tion, but a variation is described in which generalized 
tonic spasm with slight trembling of outstretched arms 
persists for several seconds.** Children who display 
these minor seizure patterns usually have electroen- 
cephalograms that are ly abnormal, the abnor- 
mality exceeding that of children with febrile or other 
convulsions. Their tracings, especially when made 
during sleep, display very high voltage spikes and 
slow waves, often of generalized distribution. The 
coupling of the spike and wave is not uncommon, and 
the complex so formed—the slow spike and wave at a 
frequency of 2 per second—is less rhythmically re- 
current than its faster relative, the 3 per second spike- 
wave complex. The latter is characteristic of the in- 
nocuous petit-mal ( petite absence) seizure pattern. 

In very young patients who display the astatic and 
the massive myoclonic seizure patterns and grossly 
disturbed elect the frequency of 
mental deficiency ranges from 50 to 87 per cent.*5 
Infants showing the more serious disturbances of elec- 
trographic patterns logically have the poorer outlook. 
In view of the gloomy prognosis for patients display- 
ing this form of seizure and electrographic pattern 
and in spite of the minor character of the attacks 
themselves, they deserve wider recognition than they 
have received. 

Headache. 


Headache, often of an atypical mi- 
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grainous character, has been reported by Weil,” Mat- 
zilevich and Merlis,* Gibbs and Gibbs® and Living- 
ston’ to be associated with definite disturbance of 
electrographic rhythms not only during the headache 
but also during the asymptomatic period. Some pa- 
tients have responded well to Dilantin. 

Patients whose headaches are characteristic of mi- 
graine do not as a rule display epileptic characteristics 


in their electrograms between headaches, Even during 


migrainous scotomas, the high-voltage slow activity 
that Engel has reported in the occipital areas is more 
characteristic of cortical anoxia, possibly produced 
by spasm, than it is of epileptic discharge. There still 
remains a possibility, of course, that the loss of vascu- 
lar tone described by Wolfe as a basis for the pain in 
migraine is produced by epileptic discharge in the 
subcortical and, therefore, inaccessible aggregates of 
neurons that regulate vascular tone. 


Encephalosyncope. This term is proposed by Kersh- 
man and Hunter® for a group of patients with ab- 
normal elect ams and a variety of minor 
manifestations such as “syncope, dizziness and mo- 
mentary confusion. They sought by this means to 


_ avoid the stigma of the word epilepsy. The more 


euphemistic term seems hardly justified in view of the 
indubitably epileptic quality of the electroencephalo- 


_ grams and the observation by many workers that such 


minor episodes frequently occur in patients who - 
have epileptic phenomena. 

Abdominal epilepsy.’ Although abdominal pain has 
been identified as an epileptic manifestation in certain 
patients by Klingman, Langford, Greeley, Hoefer, 
Moore and others,’® their electroen 
findings have varied widely. Recently, the Gibbses* 
added the “14 and 6 per second positive spike” ab- 
normality to those previously reported. According to 
all the authorities mentioned above, Dilantin remains 
the treatment of choice. 

Febrile convulsions. Epileptic attend 
hyperpyrexia in infancy in 2 per cent of all children, 
according to Thom.’° Until comparatively recently, 
such manifestations were dismissed as being of little 
clinical significance and as bearing no relation to other 
types oi epilepsy. Evidence to the contrary has re- 
cently been presented by Lennox,”* who points out 
that febrile convulsions are at times associated with 
evidence of temporary or permanent brain damage. 
Also, the child with febrile convulsions had twice as 
many relatives with a history of seizures as the child 
whose convulsions were nonfebrile. Other authors, in- 
cluding Margaret Lennox and Livingston, have found 
a high familial incidence in children with febrile con- 
vulsions. According to Livingston, 57 per cent of 
498 patients whose first convulsion was associated 
with fever later manifested chronic epilepsy. After a 
prolonged follow-up period he found that approxi- 
mately half the patients who had been regarded as 
having simple febrile convulsions had experienced 
only that single episode. On the basis of this and 
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other reports, it appears that prolonged observation is 
the only sure way of g between simple ™ 
febrile convulsion and a febrile onset of chronically fe 
recurrent convulsions or epilepsy. However, points 
that favor future freedom are a positive family history 
of febrile convulsions, absence of brain damage, nor- 
mal elect phalogram, brief and nonfocal convul- 
sions, infrequent occurrence, age range between one 
and three years, and invariable association with high 
fever of known and extracerebral origin. 


InpucED SE1zuRES AND Se1zuRE DiscHARGES 


Understanding of the mechanism of seizures has 
been greatly increased by their artificial induction. 
Many methods for activation of seizures have been 
used—hydration, anoxia, cerebral anemia, hypogly- 
cemia, alkalosis and administration of a convulsant 
drug. However, recording of the electric potentials 
of the brain magnifies the amount of useful informa- 
tion obtained and permits the use of more physiologic 
activating agents. 

Most natural and physiologic of all is light sleep, 
shown by the Gibbses* to be most useful in putting on 
record the temporal-lobe spike focus of psychomotor 
epilepsy and the 14 and 6 per second positive spikes 
that they consider related to thalamic epilepsy. The 
procedure is especially logical for persons who have 
nocturnal seizures and for unco-operative children, 
but excessive sedation produces fast-wave artifacts 
and shortens or eliminates the desired drowsiness and 
light sleep. 

Alkalosis induced by hard breathing is used almost 
routinely for bringing the person’s specific underlying 
abnormality to the surface. Spike-wave di 
and petit mal are most easily induced. Modifying 
factors of age, degree of alkalosis and blood sugar 
level must be taken into account. There are methods 
for determining the degree of overventilation attained. 

Intravenous injection of a convulsive drug has been 
professionally popularized by its large-scale use in the 
treatment of certain mental states. In epilepsy Metra- 
zol injection permits a rough estimate of the seizure 
threshold of patients and a demonstration of their 
usual seizure pattern. However, an unwelcome major 


seizure rather than a characteristic minor seizure may “ 


be elicited. Hence, slow injections are now given to 
stimulate elect phic rather than clinical 
abnormalities, though spike and wave discharges may 
appear when the patient has neither petit mal nor 
epilepsy, and Metrazol rarely brings out anything con- 
sidered demonstrative for psychomotor epilepsy. 

A refinement of this technic described by Walter 
and Walter (Epilepsia, 1950) and popularized by 
Gastaut and his associates in 1954,° is now widely 
used. A subconvulsive dose of Metrazol is sup- 
plemented by photic stimulation. The patient’s 
visual field is exposed to a high-intensity flash of light 
repeated 10 to 20 times 2 second. This elicited elec- 
abnormalities in a considerable 


a 
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number of the 682 normal subjects tested by Buchtal 
and Margaret Lennox (Epilepsia, 1953). Persons 
with subcortical disturbances primarily affecting the 
upper brain stem respond well, and those with focal 
cortical lesions respond poorly. Photic frequencies 
that bear harmonic relations to the frequency of the 
patient’s own abnormal waves have been employed. 
Rhythmic light flicker alone may elicit seizure dis- 
charges in persons with a history of photogenic 
epilepsy, petit-mal attacks or myoclonic seizures. 
There may be differential sensitivity to the fundamen- 
tal colors. Certain epileptic children can evoke their 
petit-mal attack simply by passing a hand rhyth- 
mically between their eyes and the sunlight. 


EXPERIMENTAL EPILepsy 


To date it has not been possible to produce chronic 
nonorganic epilepsy in animals, although acute seiz- 
ures have been induced by injection of subconvulsant 
doses of a convulsant drug, usually Metrazol, which 
heightens the excitability of the central nervous system. 
In this state of increased excitability, many types of 
stimulation that ordinarily would not be effective may 
evoke various degrees of response, including a gen- 
eralized convulsion. Such a preparation offers an ex- 
cellent means of studying reflex epilepsy—the type in 
which the stimulus that causes the seizure is not 
applied directly to the brain but reaches it through a 
sensory organ. A clinical parallel is in the person in 
whom flashes of light, a sudden noise or a pinch of 
the skin will produce a myoclonic response or activate 
more violent seizures. 

de Haas, Lombroso and Merlis’* have prepared cats 
for the study of reflex epilepsy by injection of sub- 
convulsive amounts of Metrazol combined with a 
balancing dose of barbiturate. In an ideal preparation 
any sensory stimulation will provoke a radiation of 
evoked cerebral potentials to the motor cortex. A 
single stimulus produces a myoclonic jerk; a series of 


stimuli, if at a fast enough rate, causes a tonic-clonic 


convulsion. Gastaut and Hunter found that photic 
. Stimuli produce. in the cat an irradiated discharge 
in the reticular formation of the thalamus and in the 
motor cortex; this elicits myoclonic jerks. de Haas, 
Lombroso and Merlis'* observed in both cat and 
monkey that specific sensory areas of the cortex are 
not essential for evoking a myoclonic response to 
either acoustic or photic stimulation. An intact motor 
cortex is more essential. 

These experiments with reflex epilepsy afford a 
method for the study of the spread of convulsive ac- 
tivity throughout the various areas of the central 
nervous system. The nature of the increased excita- 
bility of the central nervous system doubtless differs 
from reflex epilepsy in patients, However, the mech- 
anisms of the seizures induced, especially the myo- 
clonic and convulsive seizures, and their electroen- 


cephalographic patterns closely resemble the phe- 
nomena seen in human e ‘ 
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Chronic focal (organic) epilepsy has been produced 
in monkeys by the Kopeloffs'® and others.* They in- 
jected alum compounds into the brain or applied 
them to the cortex and produced recurrent and 
chronic focal motor and other localized seizures, 
which often became generalized. This method per- 
mits the pathological, chemical and neurophysiologic 
study of focal lesions under controlled conditions. 


GENETICS 


Although the importance of symptomatic factors in 
the genesis of epilepsy is generally recognized, the 
exact degree to which heredity influences the develop- 
ment of seizures remains a controversial subject. In 
a study dealing with 4231 patients with 20,000 close 
relatives, Lennox,’ in 1951, found that if epileptic 
patients had evidence of brain damage before the 
first seizure (“symptomatic epilepsy”), 1.8 per cent 
of the relatives had experienced one or more Seizures, 
whereas, if the patient had no evidence of prior brain 
damage (“metabolic epilepsy”), the frequency for all 
ages was significantly greater, 3.6 per cent. 

In the “metabolic” group the prevalence of epilepsy 
among relatives declines progressively with increasing 
age of the patient at the time of the first seizure. 
Alstrém, in a large follow-up study of Swedish pa- 
tients, obtained a much lower frequency of epilepsy 
among relatives. This is explained by the fact that 
patients of his group began to have seizures relatively 
late in life. Further evidence delineating the relative 
importance of the genetic factor in epilepsy has been 
furnished by the recent report of Lennox and Jolly.” 
Significant conclusions resulting from this longitudinal 
study of 173 twin pairs, one or both of the co-twins 
subject to seizures, follow. Among monozygotic twins 
without prior brain damage, a high concordance of 
epilepsy is present, both absolute and in comparison 
with that in dizygotic twins; this high concordance 
extends to the type of seizure and also to the pattern 
of the electroenc discharge. The degree 
of concordance in dizygotic twins points to a simple 
recessive, and, finally, intelligence, like epilepsy itself, 


~” is influenced by both heredity and brain damage but _ 


is not significantly affected by seizures. 

In spite of the great interest in the question of 
heredity, only a few studies have been made in 
animals. These investigations have been carried out 
chiefly by geneticists working with mice. Griineberg** 
lists 20 cases of hereditary derangement of neuromus- 
cular behavior in mice. Among them are 3 strains in ' 


which anomalous behavior includes the symptom of 


convulsions. Although a causative pathologic lesion 
in these 3 strains has not been identified, numerous 
central-nervous-system anomalies have been found in 
other strains of this group. These findings provide 
evidence that genetically determined seizure suscepti- 
bility does occur in 


PATHOGENESIS 
Most writers on the subject now regard seizures as a 


| 
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symptom. In any assembly of persons subject to 
seizures a diverse number of structural and physiological 
abnormalities will be found, and in a single individual 
the etiological factors are usually multiple; hence, it is 
the duty of the physician to hunt not for the cause but 
for the causes of seizures.” 


In the last analysis, however, epilepsy is based on 
a disturbance of nerve-cell metabolism.” Almost any 
type of brain injury, provided it is not so severe that 
neuronal function is permanently depressed, is likely 
to upset the intimate chemistry of the neuron and 
its surrounding members and thereby break down the 
precise temporal and spatial regulation that ordinarily 
limits a nerve impulse or a train of nerve impulses. 
This failure to check and limit neuronal energy re- 
lease is the essential defect in epilepsy.* A degree of 
injury that is not destructive of discharging cells can 
be “irritative,” and may be produced by trauma, en- 
cephalitis, vascular disease, cerebral anoxia, brain 
tumor, abscess or intoxication.?“ 

Many investigations have advanced understanding 
of the possible nature of the metabolic disorder present 
in epilepsy. Penfield* summarizes his thoughts regard- 
ing focal lesions as follows: 

Within or at the periphery of an epileptogenic lesion 
is to be found a zone in which recurring ischemia is pro- 
duced in minute areas due to periodic Mans gmwory of 
blood flow through one or another of the local blood 
vessels, An anemia of optimum d seems to be irrita- 
tive in the sense that greater activity occurs in local neu- 
ee Our conclusion in regard to the various types of 
lesions, expanding or atrophic, is that they produce con- 
tinuing or recurring ganglionic ischemia. We pacpoe. the 
hypothesis that this mild cr recurrent chronic emia is 
irritating to nerve cells and that it is the cause of epileptic 


arge. 


A more detailed examination of the studies of focal 
epileptic lesions seems in order. Pope and his col- 
laborators, in 1947, could detect in the epileptogenic 
areas no accumulation of acid metabolites owing to 
relative ischemia, nor could they detect any gross 
changes in the activity of oxidative processes by means 
of the indophenol oxidase reaction, if corrections 
were made for reductions in the nerve-cell population 
of such lesions.‘ These authors did find that concen- 
trations of cholinesterase were higher in epileptogenic 
than in normal regions of cortex, both in human 
beings and in monkeys, indicating that an increased 
turnover of acetylcholine accompanies abnormally 
intensified neuronal activity in epileptogenic areas. 
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In 1949, Tower and McEachern discovered the pres- 
ence of free acetylcholine in the cerebrospinal fluid of 
epileptic but none in nonepileptic patients.‘ 

Pursuing his investigations of the role that acetyl- 
choline plays in focal lesions, Tower,!® in 1952, dis- 
covered that the acetylcholine-binding mechanism is 
deficient in human epileptogenic cerebral cortex, a 
finding that indicates a significant biochemical lesion 
in such tissue. He could duplicate this biochemical 
lesion (the inability to form bound acetylcholine) in 
the cortex of cats by two laboratory methods: by 
subjecting cats to methionine sulfoximine convulsions, 
and by incubating slices of normal cat cortex under 
conditions of reduced oxygen tension. He also found 
two methods of controlling the biochemical lesion thus 
produced. One was by the use of anesthetics or anti- 
convulsants that enhanced the capacity of the cortex 
to bind acetylcholine and thus counteracted the defect, 
and the other by use of glutamine or asparagine, either 
of which was even more effective in this regard. 

The role of acetylcholine, potassium and glutamic 
acid in nerve activity is taken up in the next section. 
(To be concluded) 
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MEDICAL INTELLIGENCE 


HIGH AUTOPSY PERCENTAGE* 
Donatp E. Brown, M.D.+ 


BEVERLY, MASSACHUSETTS 


A HIGH autopsy percentage has long been recog- 
nized as a primary criterion in the evaluation 
of any hospital for the training of interns and resi- 
dents. It reflects, perhaps better than any other 
single item, the quality of work performed by the 
hospital staff. Yet the factors involved in the attain- 


ment of this desirable status have been given little 


consideration, even by those most intimately con- 
cerned. 

To determine the nature and scope of these fac- 
tors an analysis of the Beverly Hospital statistics for 
the ten-year interval from 1943 to 1952 inclusive was 
undertaken. This hospital is ideally suited to such 
an analysis since it not only enjoys a high autopsy 
percentage but also draws at random from a rela- 
tively stable population. 

Pertinent data concerning the Beverly Hospital and 
the City of Beverly are presented in Table 1. The 
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centage is determined by adding the number of non- 
medicolegal autopsies to the number of medicolegal 
autopsies and dividing the figure thus obtained by 
the number of nonmedicolegal deaths plus the num- 
ber of autopsied medicolegal deaths. There is no 
credit for autopsies performed on stillborn infants, 
patients dead on arrival and deaths occurring outside 


the hospital. In hospitals approved for the training 


of interns the autopsy percentage, as published in the 
Journal of the American Medical Association, is cal- 
culated by the Commission from data supplied by 
the hospital on the annual report on internships and 
residencies. These data are as follows: hospital deaths 
(excluding stillbirths and cases released to legal au- 
thorities); number of autopsies performed (exclud- 
ing stillbirths and cases released to legal authorities) ; 
hospital deaths released to legal authorities; and 
number of these deaths autopsied by hospital patholo- 
gists. No attempt is made to break down the medico- 
legal cases further into those released to the hospital 
and those removed from the premises.’ 

Application of this formula to the present statistics 
demonstrates its tendency to increase the crude au- 
topsy percentage, especially if the number of medico- 
legal autopsies is relatively high. In the ten years 
of the survey there were 1570 deaths and 1148 au- 
topsies, with a crude percentage of 73.1. A break- 
down of the total deaths discloses that 1263 were 
nonmedicolegal and 307 were medicolegal. Of the 
medicolegal deaths, 196 came to autopsy. Thus, the 
number of deaths to be accounted for was 1263 non- 


TasLe 1. Pertinent Data from the City of Beverly and the Beverly Hospital (1943-1952). 
Source AVERAGE APPROXIMATE DISTRIBUTION EstimaTep ToTaL No.or Averace No. oF 
OF CENsuS oF AFFILIATIONS Area SErvep Beps* ADMISSIONS 
mere CATHOLIC PROTESTANT JEWISH 
s % % %o per yr. 
City 27,072 «43.5 52.8 3.7 50,000 
Hospital _ 227 5820 


*Including 41 bassinets. 


average census was obtained from city documents, 
and information on religious affiliations from the 
various churches involved. In applying these figures 
to autopsy permits it is assumed that the patients ad- 
mitted to the hospital represent a random sampling 
of the religious affiliations in the area served. This 
appears to be a valid assumption, for no other hos- 
pital is involved. 

Before the statistics for any given hospital are con- 
sidered it is necessary to have a clear understanding 
of how autopsy statistics are treated by the Joint 
Commission on Accreditation of Hospitals. The per- 


* from material at the th annual ing of 
the ‘American October 12, 1953, at a seminar 
a , Role of the Pa in Maintenance of Hospital 


ital, Beverty, 
tPat Beverly Hospi consulting pe 
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medicolegal plus 196 autopsied medicolegal, or a total 
of 1459 in contradistinction to the crude figure of 
1570. The total number of autopsies remains the . 
same — 1148. By means of the corrected death fig- 
ure the autopsy percentage may be calculated at 78.6 
as opposed to the crude figure of 73.1. It is there- 
fore obvious that the medicolegal cases play a definite 
part in the attainment of a high autopsy percentage. 
To determine by whom autopsy permissions are 
obtained, the people involved were divided into four 
groups: staff, associate staff, house staff and others. 
Others include nurses and funeral directors, and sur- 
prisingly enough the major portion of others happen 
to be funeral directors. The staff had 50.5 per cent 
of the deaths and obtained 28.4 per cent of the au- 
topsies. From this one might conclude that the staff 
was not doing very well. Actually, however, this is 


ry 
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a somewhat unfair assumption because many of the 
staff cases are largely the responsibility of interns and 
residents. This has been increasingly true in more 
recent years and results from the paucity of ward 
cases for teaching purposes. The staff autopsy sta- 
tistics, therefore, reflect more the influence of Blue 
Cross and Blue Shield on the status of hospital pa- 
tients than the ability of the staff to obtain permis- 
sion for autopsy. The associate staff had 10.2 per 
cent of the deaths and obtained 6.6 per cent of the 
autopsies. The House Staff had 39.3 per cent of the 
deaths and obtained 59.4 per cent of ‘the autopsies. 
Nurses and undertakers obtained 5.6 per cent of the 
autopsies. These figures demonstrate two salient 
points: the mainstay of an autopsy service, or at least 
of the one under consideration, is the house staff; 
and a reasonable number of autopsy permits, in this 
case 5.6 per cent, are obtained from sources other 
than the medical staff of the hospital. 

Regarding autopsy refusal, the reasons given were 
too diverse and in many cases too unrealistic to pro- 
duce much correlative information. Concerning the 
religion of the patient, however, it appeared that 
there might be some correlation of significance. In 
general there seems to be no official attitude regard- 
ing autopsy permission in the various Protestant and 
Catholic churches. As a rule, however, the orthodox 
Jew is not in favor of a post-mortem examination. 
The percentages do not bear out this fact: 36.8 per 
cent of the 422 refused autopsies were from Catholic, 
59.4 per cent were from Protestant or other and 3.8 
per cent from Jewish sources. These percentages 
agree quite well with the percentage of religious pop- 
ulation in the city, particularly as far as the Jewish 
percentage (3.7 per cent) is concerned. From this 
it may be concluded that the refusal of permission 
for autopsy was a purely random affair regarding 
the religion of the patient. 

What basic conclusions, then, may be drawn from 
the foregoing statistical survey? In the first place it 
is perfectly obvious that one should strive to obtain 
as many medicolegal autopsies as possible. This de- 
mands good liaison with either the coroner or the 
medical examiner, whichever system happens to op- 
erate In a particular area. Secondly, the main em- 
phasis on obtaining autopsy permission should be di- 
rected toward the house staff. Thirdly, in this area 
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at least, the religion of the patient has almost noth- 
ing to do with the frequency of autopsy refusal. 

Assuming equal or even greater significance than 
any conclusions that may be drawn from a statistical 
survey are certain intangible factors entering into the 
obtaining of permission for autopsy. The first is rap- 
port with the patient’s family. It is imperative that 
interest be shown in the patient’s family before death 
if one is to expect any understanding and co-opera- 
tion from them after death. Once the post-mortem 
examination has been performed, a letter explaining 
the findings in simple terms should be sent to the re- 
sponsible relative by either the clinician or the pa- 
thologist. 

Secondly, and of equal importance, is rapport with 
the funeral directors. Approximately 4 per cent of 
the autopsy permits were obtained by persons con- 
nected with funeral homes. This is not a very high 
percentage and therefore, on the positive side, ap- 
pears relatively unimportant. On the negative side, 
however, it is axiomatic that if the funeral directors 
in a community do not approve of an autopsy pro- 
gram they are in a position to cause great harm. A 
major item in the amicable relation between the 
Department of Pathology and the local funeral di- 
rectors is acceptance of arterial embalming before 
the autopsy. Although this procedure is considered 
heretical by a great number of pathologists it is a 
basic factor in the smooth operation of this program. 
The Department reserves the right to release the 


- bodies for embalming, and in this manner autopsies 


on unembalmed bodies may be performed if such a 
study is considered desirable. 
ConcLusiIoNns 

The attainment of a high autopsy percentage is in- 
fluenced by certain major factors, among which are 
the number of medicolegal autopsies, the enthusiasm 
of the house staff, rapport with the patient’s family 
and rapport with the funeral directors. The relative 
significance of these factors in any given case may 
vary, but their basic relation to a good autopsy serv- 
ice cannot be doubted. 
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CASE 40461 
_ PRESENTATION OF CasE 


First admission. A fifty-five-year-old Italian was re- 
ferred to this hospital because of massive ascites. He 
dated his illness from an episode of pneumonia three 
years previously that required hospitalization. After 
that he noted fatigue and a moderately productive 
cough. In the past year his weight had fallen from 
the usual 125 to 103 pounds, though his appetite re- 
mained good. Five months before admission he noted 
gradual swelling of the abdomen, shortness of breath 
while sitting and ankle edema. He was admitted to 
another hospital twice during the four and a half 
months before admission. On each occasion there was 
abdominal swelling that recurred after paracentesis. 
In the two weeks before admission the abdominal 
fluid reaccumulated, and he was referred here for 
study. 

He denied having had malaria or exposure to any 
hepatotoxins. He had consumed 3 to 5 glasses of wine 
daily since the age of fifteen but said that his diet had 
been good though it included largely starchy foods. 
He had never been jaundiced, nor had he had black 
§ stools. The urine had been darker in the past six 
weeks. 

Physical examination revealed a thin man, with 
spider hemangiomas on the arms, chest and forehead. 
The heart and lungs were normal. There was ascites. 
The upper border of liver dullness was in the fourth 
intercostal space; the lower border could not be pal- 
pated. The umbilicus was everted, and the spleen 
could not be felt. There was a moderate sized right 
inguinal hernia. There was + ankle edema. 

The temperature was 98.6°F., the pulse 108, and 
the respirations 20. The blood pressure was 134 sys- 
tolic, 80 diastolic. 

The urine was normal except for a + test for bile. 
Examination of the blood disclosed a hemoglobin of 
12.1 gm. per 100 cc. and a white-cell count of 13,500, 
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with a normal differential. The serum bilirubin was 
0.8 mg., the total protein 6.8 gm., the albumin 3.3 
gm., the globulin 3.5 gm., the nonprotein nitrogen 18 
mg., and the alkaline phosphatase 8.2 units per 100 
cc. The serum electrolytes were normal. Cephalin 
flocculation was ++ in forty-eight hours. The pro- 
thrombin time was 83 per cent of normal. An x-ray 
film of the chest showed elevation of the left leaf of 
the diaphragm and minimal atelectasis at the base 
of the left lung. The heart was normal. A barium- 
swallow examination demonstrated some swelling of 
the mucosal folds in the lower esophagus, suggesting 
varices. 

The patient was given diuretics without significant 
effect. A paracentesis yielded 11 liters of straw- 
colored fluid, that was negative for tumor cells on 
cytologic examination. He was placed on a low-salt, 
high-calorie diet and ate well. He was discharged to 
follow the diet and to take brewers’ yeast. 

Second admission (one year later). He had been 
fairly well in the interval but had failed to follow the 
diet. Three months before admission, there was the 
gradual onset of anorexia and increase in size of the 
swelling in the scrotum on the right. The urine was 
darker than usual, and the stools were occasionally 
flecked with bright-red blood. 

Physical examination showed definite scleral icterus, 
spider angiomas and loss of papillations on the tongue. 
There was minimal ascites, and the scrotum on the 
right was swollen and nontender and contained fluid. 
The temperature, pulse and respirations were un- 
changed. 

The laboratory findings were unchanged except for 
a serum cephalin flocculation of + +++ in forty- 
eight hours, serum bilirubin of 8.7 mg. per 100 cc. 
and urinary urobilinogen of 15 Ehrlich units in two 
hours, 

After consultation with the surgeons, it was de- 
cided not to repair the hernia because of ascites and 
the possibility of infection or poor wound healing. 
During the hospital stay, however, the bilirubin 
dropped to 2.6 mg. per 100 cc., and the patient was 
discharged on the twelfth day with instructions to fol- 
low his diet. 

Third admission (eleven days later). During the 
night before admission he was awakened by colicky 
pain in the scrotal hernia, where he noted a hard, ir- 
reducible mass. He vomited three or four times and 
came to the Emergency Ward the next morning. 
Physical examination was unchanged except for a 
slightly tender, firm mass in the right side of the 
scrotum. The laboratory studies were as before, An 
inguinal herniorrhaphy was performed on the right, 
and edematous loops of viable small bowel were re- 
moved from a direct hernia. He did well postopera- 
tively and was discharged on the seventh hospital day. 

Final admission (three months later). During the 


four-month interval he had been followed in the Out 
Patient Department. The incision had healed, and he 
had felt well. Six days before admission, periumbilical 
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and epigastric pain that extended around both sides 
to the back, associated with chills and fever, suddenly 
began. These symptoms persisted, and he vomited six 
or seven times. He became anorectic and noted some 
diarrhea. 

On physical examination, the head and chest were 
normal, The abdomen contained a minimal amount 
of fluid, with shifting dullness. The liver edge was 
palpable 6 to 10 cm. below the right costal margin; 
the tip of the spleen was palpable below the left 
costal margin. Peristalsis was normal. 

The temperature was 100.4°F., the pulse 100, and 
the respirations 24. The blood pressure was 100 sys- 
tolic, 60 diastolic. 

Urinalysis was negative. Examination of the blood 
showed a hemoglobin of 15 gm. per 100 cc. and a 
white-cell count of 30,000, with 86 per cent neutro- 
phils. The serum amylase was 9 units, the serum 
bilirubin 1.1 mg., and the serum nonprotein nitrogen 
51 mg. per 100 cc. The electrolytes were normal. 

During the night of admission, there was diffuse 
tenderness in the upper part of the abdomen, with 
pain and some tenderness in the left lower quadrant. 
There was tenseness but no rebound tenderness, and 
peristalsis was decreased in frequency. There was 
slight tenderness on rectal examination, and the stools 
gave a + guaiac reaction. A paracentesis yielded 
550 cc. of cloudy, reddish fluid containing 6000 white 
cells per cubic millimeter, most of which were neu- 
trophils, and 30,000 red cells. He was given intra- 
venous infusions of fluid, penicillin and streptomycin. 
On the second day he vomited 200 cc. of guaiac-posi- 


tive material. On the third day there was a sudden 


increase in the severity of the symptoms, with more 
abdominal tenderness, and a slight increase in dyspnea. 
There was some spasm and guarding, mostly in the 
upper quadrants, and peristalsis was absent. An x-ray 
film of the abdomen showed a few dilated loops of 
bowel in the epigastrium (Fig. 1). The white-cell 
count was 32,000, the temperature 100.6°F., and the 
pulse 140. The blood pressure dropped to 60 systolic, 
40 diastolic, and after the administration of 250 cc. of 
plasma and 500 cc. of whole blood returned to 92 sys- 
tolic, 50 diastolic. This clinical picture persisted, and 
an exploratory laparotomy was performed on the 
fourth hospital day through a transverse incision be- 
low the left costal margin. A fibrinous peritonitis was 
found, and a drain was left in place. The patient died 
eight hours later, on the morning of the fifth hospi 

day. 


DirFERENTIAL DIAGNOSIS 


Dr. EartE M. Cuapman*: The final episode is 
the one with which I think I am largely concerned. 

Dr. Wang, may we see the x-ray films? 

Dr. C. C. Wanc: This examination of the chest, 
which is representative of the numerous ones done in 
the last year, shows clear lung fields. The left leaf of 


*Physician, Massachusetts General Hospital. 
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the diaphragm is unusually high; I could not obtain 
the fluoroscopist’s report about whether the diaphragm ~ 
was paralyzed or not. The heart is enlarged, but it is 
pushed over to the right side by the high diaphragm. 
The barium-swallow examination demonstrates swol- 
len, tortuous folds in the lower esophagus that have 
the typical appearance of esophageal varices. The in- 
teresting films are those of the abdomen, On the film 
taken a few days before death there is a homogeneous 
haziness of the abdomen suggesting the presence of a 
considerable amount of fluid. There are a few di- 
lated loops of small bowel, and the wall of the small 
bowel appears thickened, suggesting the presence of 


Ficure 1. 
There is generalized haziness of the abdomen, suggesting 
ascites, with dilated small-bowel loops. The separation of the 
small-bowel loops may be caused by thickening of the walls. 


Plain Film of the Abdomen. 


either fluid between the loops or thickened walls of 
the bowel (Fig. 1). There is a small amount of fecal 
matter and gas in the proximal colon as far as the 
splenic flexure; the descending colon and rectum 
contain no gas or feces. The appearance of the ab- . | 
dc:nen shows little if any change in three days. The 
distribution of the gas-dilated bowel is suggestive of | 
ileus secondary to mesenteric vascular occlusion. 

Dr. CHAPMAN: The later films and your interpre- 
tation are interesting. When reading the protocol I 
did not visualize so much change. You say there is no 
x-ray demonstration of eventration of viscera up 
through the diaphragm? 

Dr. Wanc: No. 

Dr. CHapman: Your comments about the possi- 
bility of a chronic peritoneal reaction or perhaps a 
thickening of the gut as with a chronic process are in- 
teresting and fit in with some of the known clinical 
complications of cirrhosis. It is clear that the patient 
had cirrhosis of the liver in the beginning. Most of 
the cirrhotic patients in this hospital are of Italian ex- 
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traction and have drunk a great deal of red wine, so 
that I question the accuracy of the statement that 
there were no hepatotoxins. The coexistence of spider 
angiomas and esophageal varices has been pointed 
out. Brick and Palmer,’ in Washington, found that 
62 per cent of their patients with cirrhosis had this 
combination so that when a patient has spider angi- 
omas one strongly suspects that esophageal varices are 
present as well. Another point in the clinical history 
is that in the second admission the stools were oc- 
casionally flecked with bright-red blood. I interpret 
that as being due to hemorrhoids, which may be pres- 
ent with varices of the esophagus and may only repre- 
sent further congestive phenomena. Although no 
barium-enema examination was done, I must think 
of ulcerative colitis in passing because there is a pe- 
culiar form of_liver damage that is associated with 
ulcerative colitis, whose manifestations may be silent. 
That seems unlikely and, if present, was not diag- 
nosed. 

The real problem is to decide what finally hap- 
pened to this man; what was the final attack that oc- 
curred six days before entry? I think that it was a 
complication of cirrhosis, and it seems to have been 
a catastrophe within the abdomen. A patient with 
cirrhosis years ago died of three chief causes: infec- 
tion such as peritonitis, pneumonia or mesenteric 
thrombosis. Those causes still account for a high per- 
centage of the deaths. This man did die of infection, 
which seems to have been peritonitis. What lay be- 
hind the peritonitis? One of the common forms of 
peritonitis that was observed in the older case reports 
was tuberculous peritonitis. Indeed, in 9 per cent of 
the series of 584 cases to which Osler? refers, death 
resulted from a sudden and fairly rapid form of tu- 
berculous peritonitis. In more recent years, with 
more x-ray examinations of the digestive tract being 


done, it has been found that 10 per cent of these pa- — 


tients also harbor a duodenal ulcer. I may suspect, 
then, that he had a hidden ulcer that perforated and 
showed this final appearance of peritonitis. 

One complication that I meant to refer to earlier 
is abdominal herniation, which appears in a third of 
all patients who have a long-standing or severe ascites. 
It is due entirely to pressure, which finally forces the 
viscera through the inguinal rings and leads to herni- 
ation. 

When I analyze the evidence, however, I do not 
believe that the complications that I have mentioned 
explain the entire picture. One other possibility is an 
adynamic ileus from thrombosis of the mesenteric 
veins or even higher than the mesenteric veins in the 
portal veins; portal-vein thrombosis occurs occasional- 
ly with cirrhosis. Even in patients without ascites, 
portal thrombosis may occur and may lead to the 
sudden accumulation of ascites. I think the surgeons 
excluded acute pancreatitis by the fact that the serum 
amylase was normal. The very high white-cell count 
and the nature of the abdominal findings lead me to 


suspect thrombosis of a large vessel, perhaps the por- 
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tal vein. The changes in the x-ray films, of course, 
suggest small-bowel obstruction, either mechanical or 
adynamic. The vomiting, with blood in the vomitus, 
the guaiac-positive stool and the clinical observation 
that in six days peristalsis disappeared are all consist- 
ent with mesenteric thrombosis, which is my first 
choice. 

A Puysician: Would you consider a spontaneous 
rupture of edematous bowel? 

Cuapman: If that had been present the pa- 
tient should have had more abdominal spasm than 
he had. He had tenderness, but no true spasm. If he 
had had an acute perforation, he should have had a 
boardlike abdomen. 

Dr. BENJAMIN CaSTLEMAN: He had a generalized 
peritonitis. 

Dr. CHapman: He had a generalized chronic 
peritonitis. I mentioned ruptured  viscus, but believe 
it was not a duodenal ulcer. 


CurnicaL DIAGNOSES 


Portal-vein thrombosis. 
Cirrhosis of liver. 
Peritonitis, acute. 


Dr. Earte M. Cuapman’s DIAGNOSES 


Portal-vein thrombosis, 
Cirrhosis of liver. 


ANATOMICAL DIAGNOSES 


Acute appendicitis, with rupture. 
Penitonitis, acute, generalized. 
Portal cirrhosis of liver. 


PATHOLOGICAL DiscussiON 


Dr. Castleman: I think the consensus agreed 
with Dr. Chapman’s opinion that the patient probably 
had a portal-vein thrombosis. 

Dr. CHAPMAN: May I make one other comment 
regarding that point? There is a form of chronic 
nonspecific peritonitis that has been considered a com- 
plication of cirrhosis. This man may have had such 
a chronic peritonitis or possibly a tuberculous one. 

Dr. CastLeMAN: The form of chronic peritonitis 
or serositis that we see in cirrhosis as a rule occurs in 
patients who are tapped once a week. That very 
often stimulates a low-grade serositis. I do not recall 
that this man came in very often for abdominal taps. 

Autopsy showed an extensive generalized peritoni- 
tis; each loop of bowel 
of fibrin. The bowel itself was not very thick, so that 
the x-ray appearance was caused by the separation 
of the loops of bowel by the extensive fibrinous peri- 
tonitis, which was beginning to organize. There was 


no thrombosis of the portal vein or any of its tribu- 
taries — the mesenteric or splenic. The patient had a 
characteristic Laénnec cirrhosis, with a marked 
venous collateral circulation including esophageal 
varices. The cause of the peritonitis was acute appen- 
dicitis. The appendix was greatly swollen, was full of 
pus and had perforated. I hesitated to have this case 
discussed at a clinicopathological conference because 
I did not think the diagnosis could be made. On the 
other hand, it is important to keep in mind that in 
elderly patients, the symptoms of appendicitis do not 
run true to form. 

Dr. AtLen G. Bramzy: I wonder if ascites does 
not provide muscle support and confuse signs. The 
tenderness might have been difficult to elicit through 
all this overlying fluid. 

Dr. CastLeMaAN: By the time of admission with 
generalized peritonitis the pain could not be localized. 

Dr. J. T. Heyi:* How did you explain the guaiac- 
positive stool and vomitus? 

Dr. CasTLEMAN: We were unable to find any 
blood in the gastrointestinal tract. 

Dr. CHapMaN: It seems that I have overlooked 
the commonest cause of peritonitis! 


REFERENCES 
2. rinciples ond of Med edicine Tenth edition, (Re 
CASE 40462 


PRESENTATION OF Case 


First admission. A thirty-seven-year-old man was 
admitted to the hospital because of fatigue and weight 
loss. 


Thirteen years previously an ileostomy had been 
performed at another hospital because of ulcerative 
colitis. Since then he had done well until six months 
before admission, when he noted fatigue, anorexia, 
substernal fullness, weight loss and a low-grade fever. 
He was seen by a physician, who found an elevated 
white-cell count and treated him with antibiotics, 
which lowered the white-cell count but did not make 


him feel better. However, during the three weeks 


just before admission he began to feel better, his ap- 
petite returned, and he gained 5 pounds. The ile- 
ostomy had been functioning well. 

Two years before admission an x-ray film of the 
chest revealed a pulmonary lesion for which he was 
treated with streptomycin and PAS (para-amino-sal- 
were negative. 

Physical examination showed a well developed and 
well nourished man. The only significant findings 
right costal margin, a functioning ileostomy and a 
small “mucous fistula” adjacent to the ileostomy 
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The temperature was 100.4°F., the pulse 70, and 
the respirations 18. The blood pressure was 130 sys- > 
tolic, 75 diastolic. 


The urine had a specific gravity of 1.022 and was 
normal except for occasional white cells in the sedi- 
ment. Examination of the blood revealed a hemo- 
globin of 13.6 gm. per 100 cc. and a white-cell count 
of 17,500, with 94 per cent neutrophils. The serum 
total protein was 7.5 gm., albumin 3.7 gm. and globu- 
lin 3.8 gm. per 100 cc. A bromsulfalein test showed 
8 per cent retention; cephalin flocculation was + + 
in forty-eight hours. A plain film of the abdomen 
was normal except for the ileostomy, and an x-ray 
film of the chest showed fibrosis in the left apex but 
no active disease. 

On the third hospital day a total colectomy, with 
resection of the rectum, was done. The pathological 
report on this specimen was adenocarcinoma, Grade 
1, of the rectosigmoid and chronic ulcerative colitis. 
Ten regional lymph nodes were negative for tumor, 
but several revealed granulomas, some of which were 
necrotic. The postoperative course was complicated 
by the development of an abdominal-wall abscess, 
which required repeated drainage; culture grew 
Pseudomonas aeruginosa (Bacillus pyocyaneus), 
Escherichia colt and beta-hemolytic streptococci. 
After an elevation of temperature to 102°F., about 
two months after admission, an x-ray film of the chest 
demonstrated a left apical cavity, with a fluid level, 
and a guinea-pig inoculation of the sputum was posi- 
tive for Mycobacterium tuberculosis. Streptomycin 
was started, and the patient was discharged although 
he still had draining abdominal and perineal sinuses. 

Second admission (about three months later). Since 
discharge he had been taking streptomycin and 
isoniazid, had gained 30 pounds and had felt well. 
Two weeks before admission, the sinuses again started 
to drain, after being closed for several weeks, a low- 
grade fever developed, and he had left-lower-quad- 
rant pain. The ileostomy was working well. He de- 
nied any cardiorespiratory or genitourinary symptoms. 

On physical examination there were a few shotty 
cervical lymph nodes on the right; breath and voice 


sounds were decreased, and there were sticky rales ™ 


over the left apex. The liver edge was felt 1 finger- 
breadth below the right costal margin, and there 
were draining abdominal and perineal sinuses. 

The temperature was 98.6°F., the pulse 88, and the 
respirations 20. The blood pressure was 130 systolic, 
90 diastolic. 

The urine had a specific gravity of 1.022 and gave a 
+ test for albumin; there were rare red cells and a 
few hyaline and granular casts in the sediment. A 
culture of the sinus drainage showed Esch. coli. A 
specimen of gastric juice was negative on inoculation 
into a guinea pig. An x-ray film of the chest showed 
clearing of the left apical cavity. A Urokon injection 
of the sinus tracts revealed probable communication 
between the abdominal and perineal sinuses. | 
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. After irrigation, incision and drainage of the sinus 
tracts the patient was discharged to be followed in the 
Out Patient Department. 

Third admission (about three weeks later). He 
was hospitalized for five days because gas and fecal 
material had been passed through the sinuses. The 
findings were essentially as before; the pulmonary 
lesion showed further regression in the x-ray film, and 
injection of the sinus tracts failed to demonstrate con- 
nection with the small bowel. He was discharged on 
supportive therapy to be followed in the clinic. 

Fourth admission (eight months later). In the in- 
terval he had continued to gain weight and had be- 
come more active. He had been irrigating the sinuses 
twice daily and was receiving isoniazid and strepto- 
mycin. Two weeks before admission he began to feel 
poorly and tired, and for four days before admission 
he was nauseated and anorectic and had intermittent 
cramps around the lower abdomen and ileostomy, 
with increased discharge from the sinuses. The ileos- 
tomy had continued to function well, however. 

On physical examination the patient appeared to 
be healthy. The heart and lungs were normal. There 
were draining abdominal sinuses. The abdomen was 
soft and without masses; peristalsis was normal. The 
perineal sinus had closed. The temperature was 
99.2°F., the pulse 90, and the respirations 20. The 
blood pressure was 140 systolic, 80 diastolic. 

Urinalysis was negative. Examination of the blood 
showed a white-cell count of 9600, with 84 per cent 
neutrophils, and a hemoglobin of 13.6 gm. per 100 
cc. The serum total bilirubin was 0.3 mg., the total 
protein 7.1 gm., and the alkaline phosphatase 7.1 units 
per 100 cc.; cephalin flocculation was negative in for- 


ty-eight hours. X-ray films of the chest revealed little 


change in the left apical lesion. In a gastrointestinal 
series the esophagus, stomach and duodenum were 
not remarkable. There was considerable abnormality 
in the ileum, with fixation of a large circular loop of 
bowel from which at least two small fistulous tracts 
extended toward a large area in the lower midab- 
domen within which no small bowel was found (Fig. 
a8 The mucosa of the terminal 60 cm. of small bowel 
was jagged and irregular. 

The patient continued to have cramps, nausea, 
vomiting and a “gnawing epigastric pain.” On the 


Dr. Danrt S. Extis*: It would be of interest to 
know whether the carcinoma was found incidentally 
after the colon was removed or whether it was sus- 
pected before the operation, Is there any information 
in the record about that? 

Dr. Winriecp S. Morcan: My impression from 
the record is that the patient was sent into the hos- 
pital for a colectomy because of weight loss, fever, 
fatigue and considerable drainage from the rectum. I 
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do not see any note that carcinoma was suspected. 

Dr. Exuis: Is there a note about any change in 
the character of the rectal discharge? It is important 
to know about the amount and type of rectal dis- 
charge in the month immediately before admission 
and whether or not there was any change in it. 

Dr. Morcan: An increase in rectal dischatge is 
all that is recorded. 

Dr. Exuis: I assume, then, that at the time the 
patient was first admitted, the physicians believed that 
there was chronic active disease in the colon and that 
it should be removed. Apparently, when the ileostomy 
was done, he had no disease in the chest, and that 
developed after the ileostomy. In view of the subse- — 


Ficure 1. Barium-Enema Examina- 


A fixed loop of terminal aces ‘dink a shaggy margin sur- 
rounding a large mass in the right lower quadrant. nosis 
point to the fistulous tracts extending toward the mass 


quent course one wonders whether this could have 
been tuberculous colitis associated with pulmonary 
tuberculosis. When the colon was removed, in addi- 
tion to the carcifioma, granulomas, the centers of 
which were necrotic, were found in the lymph nodes. 
My interpretation of necrotic granulomas is that in 
most cases they are tuberculous. Is that correct, Dr. 
? 


Dr. Morcan: In this case the lymph-node find- 
ings were certainly consistent with tuberculosis. _ 
Dr. Exuis: In a caseous necrotic granuloma, 
would you not expect to find tubercle bacilli also? 
Dr. Morcan: One might expect that, but we 
were not able to in this case. 

Dr. Exvxis: Did anyone look for tubercle bacilli? 
Was tuberculosis suspected? 

Dr. Morcan: Many sections were cut, and the 
sections of the colon showed the changes of chronic 
ulcerative colitis — not those of tuberculous colitis. _ 


DiFFERENTIAL DIAGNOSIS 


Dr. Exuts: Dr. Hanelin, will you show us the le- 
sion in the chest? 

Dr. JosepH Hane.in: The chest films extend 
over a thirteen-month period. There is an abnormal 
density at the left apex that in a film two months later 
is shown to have a cavity with a fluid level. Subse- 
quently, the serial films show regression of the lesion 
and at no time reactivation of the pulmonary process 
before operation. (That was about nine months before 
the second operation.) In films made six weeks apart 
there are two sinus-tract injections, both of which 
show a communication between the sinus tract of the 
anterior abdominal wall and the pelvis and perineum. 
Six days before the second operation a small-bowel 
examination was done. The proximal small bowel 
seems quite normal. The terminal ileum surrounds 
a sizable mass, 15 cm. or so in greatest dimension. 
The bowel immediately adjacent to the mass is re- 
duced in caliber and demonstrates a shaggy, ulcerated 
margin (Fig 1). There are at least two pockets ex- 
tending from the bowel pointing in the direction of 
the mass, and in the lateral view one can see the 
fistulous tract, which goes anteriorly for a short dis- 
tance from the involved small bowel. I understand 
that the fluoroscopist found this loop to be fixed, The 
remainder of the small intestine appears normal. 

Dr. Exxis: It seems incredible that a mass of that 
size was not palpable. 

This patient had tuberculosis, ulcerative 
enterocolitis and carcinoma of the colon. Apparently, 
the only reason that the case is up for discussion in 
this conference is to decide the nature of the mass in 
the right lower quadrant. Was it due to tuberculosis, 
a pyogenic abscess secondary to a nonspecific entero- 
colitis or a recurrent neoplastic mass with central 
necrosis and secondary infection? I have no clues in 
the information given whereby I can with certainty 
arrive at a reasonable and correct 

In any patient with chronic ulcerative colitis who 
has weakness, fatigue, anorexia, a palpable liver and 
some disturbance of liver function one thinks of a 
concomitant liver involvement — chronic hepatitis or 
cirrhosis — associated with the ulcerative colitis. I 
can only suggest that that may have been the cause 
of some of the symptoms. The liver-function tests 
were slightly abnormal and subsequently were re- 
perted normal; he was never jaundiced, and I there- 
fore assume that he probably had no more than the 
usual toxic reaction in the liver that one finds in 
ulcerative colitis. I doubt if he had a well defined 
cirrhosis. In view of the pulmonary lesion one must 
ask if by any chance he had a tuberculous peritonitis 
or tuberculous involvement of the liver. I do not 
think I have grounds on which to make that diagnosis. 

Was there any evidence for amyloid disease in this 
man with chronic sepsis of the lung? He had some 
urinary-tract abnormalities at one time. He may 
have had amyloid involvement of the kidneys as well 
as of the liver, but I can simply mention the possi- 
bility since I have no indication of that diagnosis. 
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Since I have mentioned the kidneys and since at 


one time there were red cells, some albumin and a | 


few hyaline casts, I might question whether the pa- 
tient had any important renal disease. Did he have 
renal tuberculosis? Did he have glomerulonephritis? 
The urinary-tract ings were transitory and lead 
me to doubt if he had any glomerulonephritis. It is 
possible that he had renal tuberculosis. In any event 
that diagnosis was not established, and the renal dif- 
ficulty was mild, transitory and not an important part 
of the picture. 

Did he have a pyogenic abscess secondary to entero- 
colitis? The fistulas were draining repeatedly. The 
white-cell count responded to antibiotic therapy in 
that it came down toward normal. The condition 
never cleared up completely, however. The x-ray 
findings in the ileum were equally consistent with 
colitis of nonspecific origin and with tuberculosis. On 
the basis of the x-ray picture alone I am not aware 
that we have sufficient to suspect one more 
than the other. I think there was undoubtedly sec- 
ondary infection in the abdomen manifested by the 
fistulas. I suspect, however, that this was something 
more than secondary infection on an enterocolitis of 
nonspecific origin. 

Could the mass seen in the x-ray films originally 
have been tumor? I cannot believe it was a tumor 
mass of this size and that nobody felt it. The fact 
that the intestinal loops were fixed is no mcre than 
one would expect with tuberculosis or enterocolitis 
and all this sepsis and fistula formation. The fact 
that the chronic sepsis continued for two years or 


completely unsuspected before the colon was removed 


was removed, that the patient improved somewhat 
on antibiotic therapy, particularly streptomycin and 
isoniazid, and that he did not become completely well 
on antibiotic 

I have still not said what I think the lesion in the 
right lower quadrant was. I think the mass noted 
in the x-ray film must have been the result of chronic 
sepsis — an abscess, with fixation of intestinal loops, 
rather than tumor. I shall stand on the diagnosis of 
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longer is not in favor of tuberculosis any more than 
regional enteritis or nonspecific enterocolitis because 
both may continue that long. 

I might say that the finding of cancer in a patient 
with ulcerative colitis is very serious; very few pa- 
tients survive without metastases even though a total 
colectomy is done. I think that has been true even 
of cases in which the disease was picked up early and 
plastic disease. This fact does not make it easy for 
me to decide on a single diagnosis. 

I shall make a final diagnosis of tuberculosis, both 
pulmonary and intestinal, and I suspect that, even 
though the disease was not proved when the colon 
was removed, the ulcerative colitis was of a tuber- 
culous origin. My reasons for saying that are that 
there were necrotizing caseating granulomas in the 
lymph nodes of the mesentery at the time the colon 
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tuberculosis, and I shall try to explain the entero- 
colitis as being of tuberculous origin rather than of 
nonspecific origin. He may have had some cancer 
somewhere; he should have had it, but I doubt if the 
mass that was demonstrated by the x-ray examination 
was a neoplasm since it is said not to have been felt 
on physical examination. 

Dr. Letanp S. McKrrtricx: I have grown up to 
believe that the diffuse kind of colitis with pulmonary 
tuberculosis is usually associated with an advanced 
stage of pulmonary tuberculosis and is not common 
with a small, localized focus. 

Dr. Extis: I have seen very little intestinal tuber- 
culosis, Certainly, tuberculous involvement of the in- 
testine is much more common with pulmonary tuber- 
culosis. Whether it has to be a widespread pulmo- 
nary tuberculosis or not, I do not know. 

Dr. McKittrick: I think there are several mani- 
festations of tuberculosis in the intestines. There is 
the localized type commonly seen in the ileocecal re- 
gion, — frequently without evidence of pulmonary in- 
volvement,—and in the past we undoubtedly included 
in this group many cases that we now know te be 
regional ileitis, Then there are scattered ulcerations 
along the course of the large bowel, and finally there 
is the diffuse type that one might confuse with ulcera- 
tive colitis. It is the last type that I have thought 
was associated with a more advanced pulmonary 
tuberculosis. 

Dr. Extis: Most of this type of disease would be 
seen in a tuberculosis sanatorium. I cannot under- 
stand why this patient was not in such a place. 

Dr. McKrrrricx: You did not say anything about 
an ulcerative-colitis type of involvement of the ter- 

Dr. Extis: The patient who has ulcerative colitis 
with no evidence of ileal involvement at the time of 
ileostomy rarely has recurrent disease in the ileum. 
However, a small percentage of the group — those 
who have so-called idiopathic enterocolitis — have 
involvement of both the colon and ileum. If the 
disease was confined to the colon at the time of the 
ileostomy, it would be rare for this extensive involve- 
ment to develop after the ileostomy. Do you agree? 

Dr. McKrrrricx: Yes; I thought it was important 
to bring that point out. 

A Puysician: Why did you not mention actino- 
mycosis? 

Dr. Extis: Because I forgot it. I think it should 
have been mentioned, and I had it down on my list 
of diagnoees. I could do no more than mention it as 
a source of chronic infection in the intestines and 
lungs. If this patient had actinomycosis, I should 
have expected that typical sulfur granules would 
have been demonstrated in the débris coming out of 
the abdomen. 

Dr. Howarp ULFELDER: Was the bowel distal to 
the ileostomy excised in this patient? 

Dr. Morcan: Yes; the surgical specimen included 
terminal ileum, cecum, colon and rectum. 
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Cumicat DiAGNosEs 


Fecal fistula. 
Wound abscess. 
Small-bowel obstruction. 


Dr. Dantet S. Exuis’s D1AGNOsEs 
Tuberculous ulcerative enterocolitis, 
Pulmonary tuberculosis. 

?Metastatic carcinoma. 


ANATOMICAL DIAGNOSES 


Metastatic colloid adenocarcinoma of peritoneum. 
(Ulcerative colitis.) 


PATHOLOGICAL Discussion 


Dr. Morcan: At the last operation, which was an 
exploratory laparotomy, the surgeon found diffuse 
spread of carcinorha over the peritoneal surfaces in 
addition to the large tumor mass shown on x-ray ex- 
amination. Microscopically, this proved to be a mu- 
cinous or so-called colloid type of carcinoma. 

Dr. RicHarp CHuTE: The original carcinoma was 
an adenocarcinoma, was it not? 

Dr. Morcan: Yes; it was adenocarcinoma in the. 
original specimen, but it is not uncommon to find less 
differentiated carcinoma in metastases. 

It is certainly a depressing experience to see carci- 
noma developing in patients in their twenties or thir- 
ties who have had ulcerative colitis. Despite the pre- 
cautionary measures and careful follow-up studies by 
their physicians, we have encountered at least 10 such 
cases here in the past two years, and unfortunately in 
a majority of them, as in the present case, the tumor 
had reached an inoperable stage. 

About ten years ago, we had a similar clinicopatho- 
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logical conference during which Dr. McKittrick ex- 
pressed his views on this subject. I should like to read 
that statement now and then ask Dr. McKittrick 
whether he has anything to add from his experience 
since that time. 
The problem of carcinoma of the bowel arising in 
one. 
ge one. 
. Certainly the demonstra- 
defir 


i inion tha bowel which, after Seomomy 
activity of the disease sho d 
probably be removed. In many of these cases, the rectum 
and lower sigmoid are left in place, thus a 
pa gece. for reéstablishment of continuity at a later 
time, should some method of curing the disease be de- 
veloped.* 

Have you anything to add, Dr. McKittrick? 

Dr. McKrrtricx: Even if time permitted I am 
not sure I should have much to add. There is evi- 
dence of increasing frequency and a greater degree of 
malignancy of carcinoma in patients with long-stand- 
ing ulcerative colitis. I am not sure that the patient 
with so-called pseudopolyposis is any more vulnerable 
than the one with a long-standing smooth, thickened 
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mucosa. The retained colon—functioning or nonfunc- 


tioning — that is the site of ulcerative colitis is a real 
liability to the patient. This liability so far as cancer “ 


is concerned increases with time. It is impractical to 
follow such a bowel by barium or similar studies, 
especially after ileostomy, because of difficulty in ob- 
taining evacuation of the contrast medium. In many 
cases the rectum can be satisfactorily followed, and 
when it is flexible and distensible and when the 
sphincter is in good condition, I still have a senti- 
mental attachment to it and do not advise its routine 
removal after ileostomy. This is particularly true in 
young men because of the disturbances in sexual ac- 
tivity that follow the combined abdominoperineal 
operation. 
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EDITORIALS 


Donald Munro, M.D. 


EXERCISE, DIET AND THE LIVER 


Tue liver is known to participate in a large variety 
of essential metabolic processes. Many of the prod- 
ucts of digestion and of bacterial action within the 
intestinal tract are absorbed by way of the portal 
venous system; these and the products of certain other 
organs carried by the systemic circulation are dealt 
with in various ways by the liver, which also con- 
tains a major portion of the reticuloendothelial sys- 
tem and participates in its many known and ob- 
scure functions. Fever, infection and exercise, as well 
as excessive amounts of certain types of food, pre- 
sumably result in increased metabolic and perhaps 
other functional demands on the liver. 

In the severely and chronically damaged liver, as 
in the late stages of portal cirrhosis‘ or when the blood 
from the portal system is diverted from the liver to 
the vena cava by an Eck fistula,? it has been shown 
that increased dietary protein, 
certain ubstances, provokes a 
reaction resembling sa hepatic coma, It is 
also known that sudden or excessive exercise in some 
patients with acute hepatitis may cause pain and 
tenderness over the liver region associated with a 
demonstrably increased impairment in liver function.* 

Acute viral hepatitis of varying severity was highly 
prevalent in the armed forces during World War II 
and subsequently, both in Europe and in the Far 
East. A long period of inactivity has generally been 
considered to be essential for complete recovery from 
this disease; as a result, viral hepatitis was responsible 
for the loss of an inordinately large number of man- 
days from active duty. It had been observed, how- 
ever, that many patients — especially children with 
infectious hepatitis —- seemed to have no ill effects 
from a great deal more activity than had been pre- 
scribed. It therefore became important to determine 
the effect of exercise on the course of the disease and 
to define, if possible, the conditions under which nor- 
mal or increased activity could be prescribed without 
ill effect. 

The availability of large numbers of patients with 
viral hepatitis in the armed forces made it possible 
to concentrate such patients in “hepatitis centers”; 
one of these was established in Germany, and the 
other in Japan. This, in turn, offered an excellent 
opportunity to carry out a number of controlled stud- 
ies, which have yielded valuable results. In the United 
States Army Hepatitis Center in Germany’ a special 
investigation of the effect of exercise was undertaken 
under the auspices of the Commission on Viral and 
Rickettsial Diseases of the Armed Forces Epidemio- 
logical Board. 

Three groups of patients were included; all were 
given the same diet, which was high in calories (4000 
to 5000 calories) and contained 190 gm. of protein, 
at least 115. gm. of fat and a supplement of multi- 
vitamin tablets. One group of patients, with disease 
of varying severity, were given graduated exercise 
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twice daily with modified bed rest for the remainder 
of the time over a period of two weeks; a comparable 
group were kept in bed without exercise for the same 
period; and a third group with milder cases, having 
total serum bilirubin levels of less than 2 mg. per 
100 cc., were given two periods of strenuous calis- 
thenics to the point of fatigue on one day and there- 
after were permitted unrestrained activity. Extensive 
clinical and laboratory observations were made in all 
three groups. Patients were considered to be fit to re- 
turn to duty when they were free of symptoms, the 
one-minute serum bilirubin measured less than 0.3 mg. 
per 100 cc., the bromsulfalein retention was normal 
and they tolerated five days of graded calisthenics 
without a return of symptoms or increased retention 
of bromsulfalein. 

It was found that the determining factor in the 
results was the total serum bilirubin at the time of 
the onset of exercise. The mean duration of the dis- 
ease was two weeks longer in patients whose total 
serum bilirubin measured 3.0 mg. per 100 cc. or more 
at the onset of exercise. The most important indica- 
tions of an untoward effect of exercise were anorexia, 
hepatic tenderness and an increase in the retention 
of bromsulfalein. When the total serum bilirubin 
measured less than 3.0 mg. per 100 cc. at the begin- 
ning of exercise the duration of the disease was ap- 
parently not prolonged by exercise as compared with 
rest in bed, regardless of the age of the patient, the 
severity of the disease (as measured by the maximum 
amount of serum bilirubin previously attained) or 
the period of the disease in which exercise was given. 

Subsequent follow-up studies were made in pa- 
tients treated at this center*® under a regimen per- 
mitting amounts of exercise considerably greater than 
usual and earlier return to duty of the patients who 
were asymptomatic and showed normal liver function 
before and after a standard test. of exercise. In the 
first follow-up group‘ 46 patients who still had slight 
residual abnormalities at the time of discharge and 
68 who were presumably cured at that time were 
studied six to twelve months after discharge from the 
hospital. Although slight residua were found in both 
groups the amount of activity in which the patient 
had indulged in the interim did not seem to have 
any deleterious effect on the status of the liver func- 
tion at the time of the follow-up examination in 
either group. In a second study*® 80 patients were re- 
examined twenty-two to thirty-three months after hos- 
pitalization for acute hepatitis at this center. Al- 
though many of them had signs or symptoms of ab- 
normalities of hepatic function, these did not appear 
to be of any clinical significance, and liver biopsies 
made in half the patients gave no evidence of scar- 
ring. Here, again, there was no correlation between 
the interim activities of the patient and the abnormal 
clinical or laboratory findings. 

The nutritional factors in liver disease were the sub- 
ject of a conference held in February, 1953, at the 
New York Academy of Sciences,* at which a group 
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of workers from the National Institutes of Health’ 
reported on a study of patients with experimentally “ 
induced serum hepatitis with jaundice. A comparison 
was made between a diet high in protein and carbo- 
hydrate but restricted in fat and one containing on 
the average less than half as much protein and less 
than two thirds as much carbohydrate but about the 
same amount of fat. The duration of the disease in 
these patients varied somewhat with the nature of 
the infecting material, several types of material treated 
in different ways being used to induce infection. The 
average duration of illness, as measured by the length 
of time it took for the serum bilirubin to become nor- 
mal, and the number of complications were more 
frequent among the patients who received the special 
diet containing the high content of protein and carbo- 
hydrate. The differences noted, however, may well 
have depended upon factors that could not clearly 
be analyzed, including the nature of the infecting 
agent or agents and the severity of some of the cases. 
Another carefully controlled study of the relative 
effects of bed rest and dietary components in the 
treatment of infectious hepatitis was carried out un- 
der the auspices of the Commission on Liver Diseases 
of the Armed Forces Epidemiological Board in 452 
American soldiers admitted to the Army Hepatitis 
Center in Kyoto, Japan.* The patients were assigned 
to treatment groups at random and were followed by 
carefully standardized clinical and laboratory obser- 
vations. The effects of treatment were judged by the 
duration from admission until the total serum bili- | 
rubin and bromsulfalein retention were normal, or 
by evidences of relapses or disability during convales- 
cence. In the first of two studies four regimens were 
compared: strict bed rest and forced diet high in pro- 
tein and fat, with choline and vitamin supplements; 
strict bed rest and regular hospital diet eaten ad lib.; 
ad lib. bed rest with forced diet; and ad lib. rest and 
ad lib, diet. The regimen of strict bed rest yielded 
no demonstrable differences in the results. On the 
other hand, patients with a forced diet appeared to 
convalesce on an average seven days sooner than 
those fed the regular diet ad. lib. There was no dif- 
ference in the rate of relapse, which was rare, in the 
various groups. 
In a second study equal numbers of patients were 
studied on four other regimens: 4000 calories, of 
which 19 per cent was in the form of protein; the 
same number of calories with only 11 per cent in the 
form of protein; 3000 calories, of which 19 per cent 
was protein; and 3000 calories with 11 per cent pro- 
tein. In half the patients in each group supplements 
of choline and vitamins were given. The patients who 
received 19 per cent of their caloric intake in the form 
of protein convalesced in an average of twenty-nine 
days, or six days sooner than those receiving the diet 
of which 11 per cent was in the form of protein. The 
number of calories taken and the vitamin supplements 
did not significantly affect the results. Comparison 
of the rates of decline of the serum bilirubin levels 
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© indicated that the dietary effects of the larger amount 


of protein appeared to begin during the first week 
of treatment. 

These findings suggest that considerably more ex- 
ercise may be permitted a patient with infectious 
hepatitis than was previously considered advisable. 
They also indicate that, in general, normal activity 
can be resumed soon after the patient becomes asymp- 
tomatic, with normal serum bilirubin levels and nor- 
mal bromsulfalein retention. Moreover, they show 
that in spite of what might have been predicted, on 
the basis of studies made in the Mediterranean The- 
ater during World War II®*?° and more recently at 
the National Institutes of Health,’ a diet moderately 
high in calories and containing a good proportion of 
those calories in the form of protein is preferable to 
a low-protein and low-calorie diet during the acute 
stage of viral hepatitis, at least in cases that are mild 
or of only moderate severity. However, in view of the 
findings in patients with severe cirrhosis' or with an 
Eck fistula? a high protein intake may be injurious 
to patients who have extensive liver damage in viral 
hepatitis; the inclusion of such cases may account for 
the differences in results obtained in other studies.”"*"° 
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HEALTH AT WHOLESALE 


One of the advantages of international co-opera- 
tion as practiced in the free countries of the world 
and as exemplified by the World Health Organization 
is the opportunity afforded for mass action in matters 
of health, and for the accumulation of statistical evi- 
dence on a hitherto unparalleled scale. 

This is particularly striking in the recent report 
on tuberculosis vaccination first initiated in the grand 
manner by the International Tuberculosis Campaign 
in 1948 and taken over by the World Health Organi- 
zation and the United Nations Children’s Fund in 
1951. These reports cover the original tuberculin 
testing by the International Tuberculosis Campaign 
of nearly 30,000,000 persons in 23 countries and the 
B.C.G. vaccination of almost 14,000,000 of the num- 
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ber. The carefully kept statistics of this three-year 
campaign have been undergoing analysis by the 
Tuberculosis Research Office of the World Health 
Organization in Copenhagen, the International 
Tuberculosis Campaign having developed from an as- 
sociation formed soon after World War II by the 
Danish Red Cross, the Norwegian Relief for Europe 
and the Swedish Red Cross. 

Since the work of the International Campaign was 
assumed by the World Health Organization it has 
been expanded to include 30 additional countries in 
which 90,000,000 inhabitants have been tested and 
36,000,000 vaccinated. It is from numbers as im- 
pressive as these that the true value of the vaccine will 
be appraised. 

The work of WHO in combating other epidemic 
diseases such as malaria, cholera and yaws has been 
well publicized; a recent survey of syphilis and peni- 
cillin therapy in 55 countries gives figures not only on 
the prevalence of the disease but on the cost and 
effectiveness of the treatment. It is encouraging to 
know that an early case can be cured in ten to fifteen 
days by a single injection costing from 93 cents to 
$1.40. It is, on the other hand, a matter of concern 
to learn that the prevalence of syphilis rose sharply 
during World War II to the point where there are at 
present an estimated 20,000,000 persons afflicted with 
it. The disease is said to have reached such a rate of 
prevalence that in some areas 80 per cent of the popu- 
lation are its victims. 


EXPANDING PRIME OF LIFE 


As a corollary to an earlier study mentioned in 
these pages,* revealing that 60 per cent of all Ameri- 
can men between sixty-five and sixty-nine years of 
age, 40 per cent of those from seventy to seventy- 
four and 20 per cent of all those over seventy-five 
are gainfully employed, the inspired statisticians of 
the Metropolitan Life Insurance Company now offer 
further statistics bearing on the same general subject. 

According to these more recent studies, approach- 
ing the same statistical problem from a somewhat 
different angle, it appears that half of all the em- 
ployed males in the United States are at least forty 
years of age. The majority of these seasoned workers 
are found among the skilled craftsmen; they are 
carpenters, bricklayers, machinists, paper hangers, 
plumbers, stationary engineers and tool and die 
makers. Well over 50 per cent of the really ripened 
craftsmen — including such veterans as tailors and 
railroad engineers— have passed the half-century 
mark. To the younger men fall the adventurous 
occupations of telephone and power-line construc- 
tion and ‘the muscular activities required of farm 
laborers, service-station and parking-lot attendants, 
drivers of light delivery trucks and countless other 
forms of participation in the industrial opportunities 


*Editorial. No rest for weary. New Eng. J. Med. 250:1089, 1954. 
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that the nation provides. All ages find occasional 
employment as spectators at steam-shovel operations. 

Actually, the median age of 40,500,000 employed 
males was found to be thirty-nine and seven-tenths 
years; that of 15,700,000 women was thirty-six and 
four-tenths years and of the teeming multitude of 
stenographers and secretaries only twenty-five and 
eight-tenths years. Women, on the whole, become 
employed at an earlier age than do men, nearly 25 
per cent of all employed females in one study being 
under twenty-five years of age, as compared with 
15 per cent of the men. Obviously, the prevalent and 
apparently firmly rooted custom of marriage causes 
an earlier retirement of women from the ranks of 
paid industry —a factor that spurs the average man 
on to greater and more sustained effort. 


PROBLEMS OF INTERNAL COMBUSTION 


Tue inflammable character of marsh gas or meth- 
ane — the hydrocarbon CH, — is well known, al- 
though less so than the similar quality inherent in 
colonic gas, giving rise to a torch singeing with which 
every schoolboy is familiar. The explosive quality 
of bowel gas is, in fact, due partly to its methane 
content, which, with hydrogen, predominates in pa- 
tients on leguminous and milky diets. Since both 
hydrogen and methane are odorless it is obvious that 
other constituents are included in the orthodox com- 
position of the winds that inhabit the nether regions. 
Nitrogen is ordinarily the chief of these fabrics of 
flatulence; carbon dioxide is alleged to constitute 10 
per cent and oxygen less than 1 per cent of the whole. 

This explosive quality of rectal gas, mentioned by 
Hayden? in his progress report and discussed editori- 
ally in the British Medical Journal, constitutes a def- 
inite, if unusual, surgical risk. Less common in the 
operating room than the verbal explosions to which 
the surgical overlords of former times were addicted, 
such incidents, in these days of electric contrivances, 
entail a greater hazard to the patient, if not to the 
operating team. A number of cases have in fact been 
reported in which diathermy or the use of the cautery 
has resulted in intraluminal explosions with rupture 
or massive ecchymosis of the colon above the site 
of treatment. 

It is assumed that insufficient carbon dioxide is 
normally present in the colon and rectum to blanket 
the fire, and that enough oxygen must be present to 
fan into life the smoldering flame. To supply oxygen 
air may be introduced through the anus via the endo- 
scopic tube, or it may be cribbed during the induction 
of anesthesia. Swallowed under these circumstances 
_ it may reach the anus in half an hour. The particular 
lesson to be learned is that an awareness of the ex- 
plosive possibilities should persist and all electric 
apparatus should be properly grounded. 

Not only is the rectum a site of fire-damp explo- 
sions; gases eructated by sufferers from pyloric ste- 
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nosis may sometimes be detonated in like manner and 
with disastrous results. This risk has not yet been 
used as ammunition in the cigarette battle; it might, 
in fact, apply more aptly to a drive against pipe smok- 
ing in which tobacco and matches are consumed in 
approximately equal quantities; nor has the possi- 
bility of such a conflagration yet been used as an 
argument against hot and intemperate words or other 
incendiary language. 
REFERENCES 


The present (seventh) annual session of the 
New England Female Medical College has com- 
menced with a respectable number of pupils; 
among whom are a larger proportion of young 
ladies than heretofore. The prospect is, that in- 
telligent females, who will take a thorough course 
of study in this College (and we understand it 
encourages no other), will be prepared for use- 
fulness in the community, by the practice of their 
profession. 

Boston M. & S. J., Nov. 22, 1854 


DEATHS 


ForsLtey — Thomas F Jr., M.D., of Billerica, died 

Dr. Forsley received his degree from Tufts Coll 
ical School in 1919. He was a member of the staff of the 
Lowell General Hospital and a fellow of the American 
Medical Association. 

He is survived by his widow, two daughters and two sons. 


8, He was a died on Oc- 


He was in his f 
Dr. Remy received his Univer- 
sity School of Medicine in 1937. He w was a member of the 
staffs of the Woonsocket and Webster District hospitals. 
He is survived by hi , mother, three brothers and 
two sisters. 


NONPROFESSIONAL ACTIVITIES 
OF PHYSICIANS 


The Library is interested in the nonprofessional ac- 


tivities of physicians in art, literature and any other 


fields outside medicine. In literature the Library has 
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a large collection of the writings of doctors and has re- 
cently added two books by Dr. Fausto Lage, of 
Lowell, a member of the Massachusetts Medical So- 
ciety. Dr. Lage has been interested in Joan of Arc 
and has written a biography of her in Portuguese.’ 
His other book is a novel involving a romantic Por- 
tuguese physician.” 

Dr. H. Ameroy Hartwell, of Weehawken, New 
Jersey, has recently written a new edition of his popu- 
lar Song of Life,® first issued in 1935 and last printed 
in 1953. The first part of the book is devoted to a 
popular manual of health entitled “What’s Wrong 
with Me?” This is followed by a number of literary 
pieces and poems; “The Search Goes,” a story based 
on a modern hospital laboratory; “Eight Little Sin- 
ners,” a medical poetic drama in four acts; “Uncle 
Sam Convalescing, a Glimpse into His Hospital Rec- 
ord, 1933-1940,” a story of the recovery from the great 
depression; and “Dust Your Time and Other Poems,” 
a large collection of poems (114 pages) of various 
types and lengths. 
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MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR OCTOBER, 1954 


RESUME 

Diszasz Oct. Oct. Seven-YEaR 

nm | pox 254 264 309 
Diphtheria 3 5 ees 
Dyse bacillary 15 

n 

Encephalitis, 4 2 2 
German measles 59 52 
Gonorrhea 227 260 
Granuloma ingui 0 0 0 
Lymph venereum ............ 
Malaria 0 6 4 
Meningitis, Pieifier bacillus 1 5 2 
eningitis, s ylococcal ................ 
M itis, streptococcal .................... 0 0 0 
dumps... 404 446 374 
Poliomyelitis go 124 109 
Salmonellosis 4 14 
carlet fever 117* 18 
Tuberculosis, pulmonary .................. 207 145 
Tuberculosis, other forms ................ 12 ; 
Typhoid fever 1 
ndulant fever is 1 


below the seven-year median were chicken Pox, 


Diseases 
a bacillary dysentery, scarlet fever and whooping 


4 tober. This brings the total total number of cases 


month of Oc 
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eee rl 1 Roping the second lowest figure for the cor- 
od in the history of the State. 
csc AE y, bacillary dysentery has remained at a com- 
paratively low level in recent months, after having reached 
somewhat alarming proportions before that time. 

Diseases above the seven- median were German 
measles, infectious hepatitis, measles, mumps, poliomyelitis, 
and salmonellosis. 

The 909 cases of measles reported make this the second 
highest figure for the month of October in the history of 


the State. 

Though in reality th 
as neninaet last month, 247 such cases were reported, the 
highest for this month since 1927. 

Salmonellosis has shown no tendency to decline, but re- 
mains at a moderately high level. 


Groorapuic DistrisuTION oF CERTAIN DISEASES 

ties 

Diphtheria: Bedford, 1; mage ee, 1; Milton, 1; total, 3. 

ntery, bacillary: Boston, - South 4; total, 9. 

Encephalitis, infectious: New Bedford 1; pringfield, a; 

Aga 1; Arlin 1; Belcher- 

h elsea Naval 6; bat 
ton, 1; south, 1; Everett, 2; 
ham, 1; Hol 1; Leicester, 
Needham, 1; Somerset, 1 
Acenngit, meningococcal: Cambridge, 1; Marion, 1; 
tota. 
Meningitis, Pfeiffer bacillus: S 
Meningitis, pneumococcal : 

M Abington, 1 Arli 
Attleboro, 1; Chelmsford, 
field,  Meitord, 1; ewton, 1; Sa 


total, 18. 
i ter, 1. 


Meningococcemia: Ch 

Poliomyelitis: Abi n, 1; Amherst, 1; Andover, 1; Ash- 
land, 1; Athol, 1; At Bedford, 7; Bel- 
mont, ton, 29; Braintree, 4; Boyiston, 1 
Brockton, 23 Cambridge, 4; Chelmsford, 2 
Chelsea, 1; Danvers iggy 1; Fairhaven, 1; Fall River 
1; Falmouth, 2 ‘eve Framingham, 2; Hamilton, 
1; Haver 1; Holden, 2; Holyoke, 2; H 
Leominster 


4; Lowell, 3; Ludlow, 
Marblehead, 2: Marlboro i; 
j Methuen, 1; Midaeboro bora 


Natick 
orth bridge, “Peabody 4; Quine, 11; 


ere, em, 
; Saugus, 2; Scituate, "1; ‘Sharon, 1; Shirley, 2; Shrewsbury, 
1; Somerset, 2; Somerville, 2; Springfield, 2; $ 


Sutton, | 1; Swampecot, 1; Taunton, 23 Templeton, 1; 
1; 


Watertown, 1 W 


10; Williamstown, 2 ; Wilmington, 
2; Win 5; 5; Wob 1; onertet, 15; 247. 


1; Malde 1; Milton, 1; Norwood, 3; 3; Quincy, 
1; Salem, 1; fe, 1; Taunton, 1; total, 23. ' 
Typhoid fever: Bosto Boston, 1. 


1; 
L 
1; Wal- 


orcester, 3; 


Leicester, 
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TOBACCO ROAD 
To the Editor: 
edical 


ity in m thinking: itorial enti “Smoking, 
Cancer and Heart Disease,” which appeared in the Sep- 
tember 30 issue of the Journal. 


It is high time that someone or some group spoke out 
with reason and rationality to protect the — against 
the onslaught of the idiotic American press, aided and abet- 
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ted, no less, by a nefarious group of witless doctors who 
carry on this continual campaign, which, I deserves 
no other title than “The Big Scare.” Publications available 
to the general public today, with the possible exception of 
the Christian Science Monitor, drench the unsuspecting 
reader with a constant stream of articles that do nothing 
but engender fear in the souls of a people who, unfortu- 
nately, are already shaken with a national neurosis. I 
lieve E. B. White, in the New Yorker, has aptly labeled 
this the “Uranium and Phenobarbital Era.” 

The conclusion that tobacco is responsible for cancer and 

is as plausible as one that cancer of the 

stomach is due to the _— saat of potatoes. 


Yours for a more hopeful 
A. M.D. 
la the edi 
ote: Despite an apparent lapse into sani e 
too, believe that there is a relation betwee ype Bcedagensxy 
ing cancer of the lung.—Ep. 


RESTORATION OF LICENSE 
To the Editor: ig of the of 
Gctober $0, 19 1954, it was 


tration in Medicine h to 
restore the r De Clade G. Shepherd, of 
Lowell, 

Rosert C. Cocurane, M.D. 
State House Secretary 
Boston 


BOOK REVIEWS 


Kausalitat: Grundfragen der Neurologie und 
syC F. Liavero. With a foreword by Prof. Dr. 
H. Pette. with 6 illustrations. Stuttgart: 
Georg Thieme, 1953. DM 33.— 


_Liavero, a Spanish author, has attempted to unify the 
various hn Be trends and to clarify methodologically the 
basic laws manifesting themselves in neuropsychiatry, He 
interprets the basic dynamics from the point of view of con- 
structive synthesis and uses several new schematic concepts 
to facilitate this approach. The clinical snyper. Ay 
of view, rather than the scientific based on research fi tae 
is employed. The evolution of production 
questionable theory of localization in brain centers and — 
individual pattern of experiencing life reactions are 
pe and critically analyzed. vero maintains hat the the 

of the modern neur iatrist is to ex- 
plore this held and clearly to delineate the functional borders 
the dynamic constellations comprising the entire person- 


he dependence of speapenentrs, mechanisms on the bio- 
and psychobiologi indivi 

ona substratum (somatic and psychic) and contem- 
porary life phase (age) are clearly demonstrated. Sym 
are seen as the decompensation of the whole person and the 


resultant, changed ic reaction pattern. All occurs 
according to definite laws, which Llavero presents in their 
dynamic relation to somatic psychic stress. 


difficulty. 
of the book is devoted exclusively to psy- 


poem ucidate many pertinent interesting 
according to the principles and laws of his theory. Much 
space is given to casting doubt on the somatic origin of 
ha times with lack of objectivity. The various 
of psychiatric are not ways justifiably 
evaluated, especially the 
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The bibliography is — complete for both the older and 


the newer E cations. In accusing certain schools 
of much bias the ante overlooks this factor in his own« 
thinking. He wisely abhors the use of various terms in 


modern practice that are too vague and is convinced that 
these confuse and deter optimal in this field. Fu- 
ture research in the dynamic aieunanile constellations is 
seen as the most promising in exploring the functioning or- 
ganism as a whole. He believes that searching in the vital 
sphere will results than ex- 
perimentation, a enhance interpretation of physiologic 

, which will probably be criticized by various 
inde: does contain ideas that create much food for 
thought. Factors that diminish person’s vitality as a 
whole must be considered in greater detail than in the 
Research can enrich this field tremendously by clearly gf ce 
ing whether biochemistry is or is not involved in the produc- 
tion of decompensation. Every physician who ers the 
dynamics of a proces as the primary etiologic 


factor will find 
J. Doerr, M.D. 


The Psychiatrist: His training and development. Report of 
the 1952 a on tric Education held at 
Cornell University, I ew Fenwt June 19-25, 1952. 
Organized and conducted by the American tric As- 
sociation and the Association of American Medical Colleges. 
8°, cloth, 214 — D. C.: American Psychiatric 
Association, 1953. $2.50 
For a long time there has been a need for 

statements concerning the preferable ways in which a medi- 
cal scientist can be best oriented science and 
behavior of the mind. This remarkable volume pill ge ls 
conference on psychiatric education held at Corn - 
versity, in June, 1952, representing Bony joint efforts of the 


American iatric tion the Association of 
American Medical Colleges. The chief “— were 
John C. Whitehorn, Francis J. B , Vernon 
Lip ud, assisted Stella Bloch 

Hanau and Robert L. Robinson. In the brief compass 
interesti It is a practical and usable It 

ng milestone to orient many in their con- 
ception of 


to orient_many in 
Moone, MD. 


Duval County Medical Society: Hundredth birthday, 1853- 
1953. Webster Merritt, editor and historian; cdo sar 
» associate editor. 4°, cloth, 127 pp. 
Jacksonville, Florida: Duval County “1954, 
On May 25, 1953, the Duval County Medical Society of 
Florida celebrated its hundredth birthday. On the evening 
of this rg ag: 1853 the physicians of J nville met in the 
William J 


tary and Dr. Richard P. D 
win, the leader of a small medical gro group in eek 
largely responsible for the founding of the Society be- 
came a charter member with others of his group. 

The Society was the only medical association in 
oe twenty years, until the founding of the Florida Medical 


iety. 

The book is pictorial and biogra and there is a section 
of the available portraits of the I! 1 ee of the Society 
from the inning to date. An old map of Florida a4 
Hieronymus is on the inside of the 
and front covers. e publishing is excellent in every way 
and the book Should be ial history collections, medical and 

n 
James F. BALLarD 


Patients Are People: 4 7p. Mo 
longed illness. By Minna F. 
New York: clots, 24 pp. Me 


1953. 


amusing book. The 
writing this book in her 


electing Dr. John S. | och ent, | r. secre- 
ear distinction is made between a pathologic prc 
possibilities wi significant dynamic phases in wh 
they operate. Various clinical syndromes such as multiple 
sclerosis, Parkinson’s disease and general paresis are utilized 
to illustrate his constructive conceptions. 
Several new constructs such as the jump phenomenon 
transposition of stimuli and vice versa), 
the resulting transposition of characteristics and constella- 
tions, the vital-sphere complex and the important psycho- 
8 
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mind for many fy Now it comes out containing the gist 

» of much that observed at Montefiore Hospital in 

New York City. It deals particularly with patients suffering 

prolonged illness, and for them, as well as for their families 
and friends, it will provide many answers. 

MeErritL Moore, M.D. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, and 
this listing must be regarded as a sufficient return for the 
courtesy of the sline Fey tooks that appear to be of particular 
interest will be reviewed as space permits. Additional infor- 
mation in regard to all listed books will be gladly furnished 
on request. 


A Manual of Otology, Rhinology and Laryngology. By 
Howard Charles enger, M.D., F.A.C.S., professor of 
emeritus, recently chairman fhe the 
ogy, western niversi 
Medical School, and n, Department of 


Hospital, al, Evanston, Tilinois: and J J. 
enger, NLD. associate, Department of Oto- 
laryngol University Medical School, 
member of the surgical staff, Department of Otolaryn- 


tion. 8°, cloth, 365 pp., with 136 illustrations, 3 color 
plates. Philadelphia: and Febiger, 1954. $6.00. 

This new edition of a standard manual has been revised, 
and certain sections have been entirely rewritten, including 
those on the a of the pad oe the eustachian tube, 
hearing and Other sections tl 
have been added or rewritten vagy corsa allergy 
ous manifestations, malignant n lasms of the 
Méniére’s disease and its allied syn 
acoustic trauma. The text has been t 
many illustrations have been added, and others 


eleted. 


Modern Practice in Anaesthesia. Edited by Francis T. Evans, 
M.B., F.F.A.R.C.S., D.A., consultant St. Bar- 
tholomew’s Hospital, London. Second edition. 8°, cloth, 
622 pp., with illustrations. New York: Paul B. Hoeber, 
Incorporated, 1954. $12.50. 


. Beginning with history the 
whole subject is covered, including a chapter on fires and 
explosions. Lists of references are appended to the 


ters, and there is a good index. The book was printed in 
England. 


» Current Therapy 1954: Latest approved methods of treat- 
* ment for the practicing physician. Edited H F. 


Conn, M.D. C ting editors, Davis, Vin- 
cent J. Derbes, Garfield G. Duncan, H ewett, Wil- 
liam J. Kerr, Perrin H. Long, H. Houston Merritt, Pa 
O’ L. Palmer, Ho n, 


Sturgis an cloth, 
Philadelphia: W. B. Saunders Company, 1954. 
is the six an annual series written for the 


0- of pharmaceutica 


Carroll Fai M.A., Ph.D., Wil- 


Vincent Professor of Tropi iseases and Hy- 
giene and head of the Division of Parasi » D ent 
of Medicine and Public Health, T Universi 


Spring. 
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field, Illinois: Cc 1954. $4.75. 
cation No. 191, American Lecture Series.) 

This monograph provides a concise ssn 

ture of amebiasis as a contem clinical ong blic 

health problem. A chapter on definition, etiology, “poe 
and geographic distribution is foll by a consideration 
of the natural history, pathogenesis and pathology, mani- 
festations and clinical evidences, osis, treatment and 
—_ and control of amebiasis. ere is a bibliography 
of 17 pages, as well as indexes of authors and subjects. 


(Publi- 


NONCLINICAL NOTES 
BETH ISRAEL HOSPITAL 


Announcement is made of the appointment of Miss Anna 
J. Kalmanowitz as director of the N ursing Service and 
nursing education, of Mrs. Helen LaVey as director 
eb aan education and principal of the School of Nursing, 

. Sylvia G as associate director of Nurs- 
ing at the Beth Israel Hospital. 


NOTICES 
ANNOUNCEMENT 


Dr. Kenneth T. Bird announces the opening of his office 
for the tice of internal medicine and diseases of the 
chest at 5 Bay State Road, Boston. 


ROBERT BRECK BRIGHAM HOSPITAL 
ARTHRITIS CLINIC 


The Robert Breck Brigham tal, Boston, announces 
the establishment of a clinic offering consultation service in 
arthritis and other rheumatic diseases. The entire active 
staff of the hospital will participate in the operation of the 
clinic on a fee-for-service basis. Private patients may be sent 
to the clinic, and an evaluation of each case, together with 
recommendations for treatment, will be sent to the referring 
physician. Patients will be seen by appointment. 


NEW ENGLAND HOSPITAL ANESTHESIOLOGY 
SCHOLARSHIP 


A scholarship in anesthesiology has been established at 
the New England ee, Boston, in a department ap- 
proved for the a two-year residency training. The 
of $25 year, including full maintenance 
will be ly to a woman who has the degree a 
Doctor pry Medicine from an approved medical school and 
has had an approved internship of one year, both diplomas 
having been received in the United States. Applications may 
be made to the executive director, New E ospital, 
Columbus Avenue and Dimock Street, Boston 19, Massachu- 
setts. 


NEW ENGLAND CONFERENCE ON ALLERGY 


The seventh New England conference on allergy and re- 
lated subjects, on the ccoka “Acute Allergic Reaction in Ani- 
mals and Man,” will be held on December 1, in the Evans 
Memorial Amphitheater, Massachusetts Memorial Hospitals, 
750 Harrison Avenue, from 3 to 5 p.m. and at the Sheraton 
Plaza, Copley nee i inning at 8:30 p.m. Amo 
the the speakers t, Earl R. Lowe 

Fanaa — dinner at 7:15 p.m. at the 
ten Plaza may be made by sending a check for $5 to 
Dr. Irving W. Schiller, 65 East Newton Street, Boston 18. 
All physicians ; are invited. 


NEW ENGLAND RHEUMATISM SOCIETY 


The fall meeting of the New England Rheumatism So- 
men § = be held in Sherman Auditorium, Beth Israel Hos- 
pital, Boston, on thes "Rix 3 at 8 
pects of Bone Bane Disease” 


The composite type 1s _ 
assuming the sepect of a serial, except that it is on a spe- 
cial 7 e second edition of this book is the com- 

Dracticing DRysiClan td PED inzormed metne 
ods of treatment. The material is ed by the systems 
ixes 
tables. 
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NEW ENGLAND SOCIETY OF 
ANESTHESIOLOGISTS 


A scientific meeting of the New England Society of Anes- 
thesiologists will be held at the Hotel Beaconsfield, Boston, 
starting at 2 p.m. Dr. Benjamin Etsten will be 


chairman. e is as f 
drug. Dr. of ‘Effect of disease and 


de VILLIERS FOUNDATION AWARD 
The Robert R. de Villiers Foundation announces its — 


contest, with of $5000 for a preventive measure, c 
or control a and allied diseases and $1500 or or 
pi ge — for a significant contribution of prac- 


tical or a acti ‘value. The contest is open to anyone in 
any country. Papers must be received before Octo 20, 

1955. Further information may be obtained from the Rob- 
= R. de oo Foundation, 1172 Park Avenue, New York 


28, New Y 


POSITION AT PUGET SOUND NAVAL SHIPYARD 


Five civilian physicians (male) — needed at Puget Sound 
Naval Shi yt a agg» -time basis. Salaries range from 
7 to year. Information and application 
orms may be obtained from the Board of U, Civil 
Sadr Examiners, Puget Sound Naval Shipyard, Bremerton, 


OF INDUSTRIAL HEALTH 


ital training may apply. 
two training one year of 
ence under su ion 
be from the of Industrial Health, 
ege of Medicine, Cincinnati 19, Ohio. 


AMERICAN ACADEMY OF DERMATOLOGY 
AND SYPHILOLOGY 


tology and. Syphiiology will be held 
ogy at the er House, 
the speakers will be Drs. 


Chicago, December 4 to 9. 
A. C. Curtis, S. Farber and F. Urbach. 


UNITED STATES PUBLIC HEALTH SERVICE 
EXAMINATION 


A 
officers to 


the regular ef the United ted States 
Health Service noid Februasy 


must be received , 1955. 
tion forms may be obtained 
ersonnel, Public Health Servi of Heal 


Education and Welfare, Washington 7 35, D DC. A copy 

the applicant’s birth certificate and of transcripts covering 

graduate education should accom- 
the application forms. 


CIBA FOUNDATION AWARDS 
The Ciba Foundation for the an ar of International 
ical and Chemi 


problems ing. Five awards av £300 each 

e may candidate's t 


THE NEW ENGLAND JOURNAL OF MEDICINE 


er information | 


Nov. 18, 1954 


tached; should be unpublished (but may be under consider- 
ation for publication) at the closing date for entries; and if. 
there is more than one author the name of the leading author « 
should be indicated and if the award is made to him it is 
his responsibility to share it. Further information may be 
obtained from G.E.W.Wolstenholme, secretary to the Execu- 
Wie Council, Ciba Foundation, 41 Portland Place, London, 


INTERNATIONAL ACADEMY OF PROCTOLOGY 


The seventh et a convention of the International 
Academy of Proctology will be held at the Plaza Hotel, New 
York City, March oe to 26, 1955. There will be a seminar 
on feng of the  anorectum, and 

ysicians eir wives, for whom special programs 
have Sema planned, are invited. 


SOCIETY MEETINGS AND CONFERENCES 


PP 1955. Postgraduate Medical Institute. Page 
issue 
Novemper Engineering Center Training 
Programe. issue 

OVEMBER 24. Consul of uly clinics for Crippled Children in Mas- 
sachusetts. 721, issue of October 21. 

Novemser 20-26. Laboratory Diagnosis of Tuberculosis Course. Page 
246, issue of September 16. 

Novemnen : Alpha Omega Alpha Lecture. Page 834, issue of No- 
ver ; 

N ALG 1. Amociation of Military Surgeons of the 

MBER ew Engla 

Massachusetts Society for Re- 


8 
679, Sg of October 1 


Decemsen | Fasauary 4 and 

Decenszn 3, 1954; 4 and Aram 1, 1958, New England So- 
ciety of An iologi ‘0o4, issue of "June 17. 

Decemser 3. New Society Notice above. 

Decemser 3. New England ism Society. 875. 
rican Academy of Dermato: and Syphilology. 

otice 

Decemser 4, 7, 1955. Middlesex South District Medical So- 
ciety. Pos a te Course. Page 758, issue of October 28. 

DecemMBER Academy "of Dental Medicine. Page 1092, 


issue of June 24 
6, 1954—January 17, 1955. Hartford Medical Society. Page 


496, issue of S 
elevision Program. The Doctor. (Cavalcade 


of America.) Page 631, of October 
ma . England Pediatric Society. Page 968, issue of 


3-May 9, 


Postgraduate 
f September 
of Ses Casualties, Page 285, issue 


MclIntyre-Saranac Conference. Page 410, issue of Sep- 


tember 

Fesrnuary 11-25. Pan-American Academy of General Practice. Page 
of September 16. 

Manes 712. Course in Care of Atomic Casualties. Page 285, issue 

Marcu 23-26. International f Notice above. 

May 4 and’. of of 


vdome 5 and 6. American Board of Physical Medicine and Rehabilita- 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
NoveMBER 25 


England Deaco 
W. Thorn and Francis 
Brigham H 


ital. 
#10:00 a.m. South End Unit, 
57 East Co 


rd 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by a 
peor of the Joslin Clinic. Joslin Auditorium, New England 


“11:00 am. Mortality and Morbidity Meeting. St. Margaret’s Hos- 

Medical Grand Grand Rounds. Dr. Proger and Staff. 
and Clinic: Free Heepital for Women, 
(Concluded on page xxxvii) 


tiarrhythmic Drugs: Fundamental principles and ap- 
plications. Dr. Byron B. Clark. 
Management of Anesthesia in Emergencies in Chil- 
dren. Dr. Perry Volpitto. 
| 
Cincinnati announces a limited number of fellowships for 
uate work in industrial medicine. Registered physicians 
ECE MBE! 5. Postgraduate Pmin in Psych try na Neurology. 
mBeR 8 and 9. Myasthenia Gravis Foundation Conference. Page 
834, issue of November 11. 
Decemser 13-17. Congress of Obstetrics and Gynecology. Page 748, 
medical 
Public 
Tuurspay, Novemper 25 
Holiday 
Famay, November 26 
ions. Joslin Clinic. Joslin Auditorium, 
| Surgical jrand Rounds. Drs. porge 
candidates to submit work in research relevant to - 


